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WAC 296-45-005 Electrical workers safety rules-Foreword.

The purpose of this chapter is to make the workplace of electrical employees as free from
recognized hazards as reasonably possible. Following these rules may ssmexjunre that

employee safety receive a higher priority than speed and work performance. These rules exist to
provide employee safety, so employees are expected, in good faith, to follow the provisions of this
chapter. This chapté notintended to b a complete job description nor is it expected that the
chapter covers every hazard that an employee may encounter. When a hazard exists that
covered by this chapter, the leadworker and employees are expected, in good faith, to mutually
discuss th hazard and agree how to perform the work with the greatest degree of safety.

The department of labor and industries is the sole and paramount administrative agency responsible
for the administration and interpretation of this chapter and the Washingiastrial Safety and

Health Act of 1973. If there exists a question as to the meaning of any provision of this chapter,
such question must first be directed to the department of labor and industries and its authorized
representatives.

Experience has promehat the majority of injuries and deaths are preventable. Most injuries and
deathsare notdue to defective equipment but are due to failure on the part of the employees and
those in authority to observe safety rules and failure to use safety denities last analysis, this
chapter is a compilation of experience and common sense. Electrical safety requires that the work
be properly planned, executed by the use of good judgment and under the direction of intelligent
supervision.
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WAC 296-45-015 Scope and application.

(1)  Thischapter covers the operationaintenanceand constructioof electric power
generation, control, transformation, transmission, and distribution lines and equipment.
These provisions apply to:

(@) Power generation, transmigs, and distribution installations, including related
equipment for the purpose of communication or metering, which are accessible
only to qualifiedelectricalemployees;

Note: The types of installations covered by this chapter include the generat
transmission, and distribution installations of electric utilities, as well g
equivalent installations of industrial establishments. Trolley mainteng
jumpering, and bypass is also covered by this chapter. Supplements
electric generating equipment tligused to supply a workplace for
emergency, standby, or similar purposes only is covered under Part
chapter296-24 WAC and WAC296-800-280.

(b) Other installations at an electric power generating station, as follows:
() Fuel and ash handling and processing installations, such as coal conveyors;

(i) Water and stea installations, such as penstocks, pipelines, and tanks,
providing a source of energy for electric generators; and

(i) Chlorine and hydrogen systems.

(c) Test sites where electrical testing involving temporary measurements associated
with electric powegeneration, transmission, and distribution is performed in
laboratories, in the field, in substations, and on lines, as opposed to metering,
relaying, and routine line work;

(d)  Work on or directly associated with the installations covered in subsett)jas
through (c) of this section; and

(e) Line-clearance tre&rimming operations, as follows:

() This chapter except WAC 298-455, applies to linelearance tree
trimming operations performed by qualifietctricalemployees (those who
are knowledgable in the construction and operation of electric power
generation, transmission, or distribution equipment involved, along with the
associated hazards).

(i) WAC 29645-065,296-45-067,296-45-125, 29645-135, 29645-255, 296
45-315, 29645-375, and 29615455 through 298545530 apply to line
clearance tre&gimming operations performed by lhoéearance tree
trimmers whaare notqualifiedelectricalemployees.

(2) Notwithstanding subsection (1) of this section, this chajuies noapply to electrical
installations, electrical safetglated work practices, or electrical maintenance
considerations covered by Part L of chag@s-24 WAC and WAC296-800-280.
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3)

(4)

()

(6)

(7)

(8)

Note L Work practices conforming to WAZ96-24-970 throug296-24-985 are
considered as complying with the electrical safetsited work practice
requirements of this chapter, provided the work is being performed o
generation odistribution installation meeting WAZ96-24-95601
through296-24-95@9. This chapter also applies to work by qualified
electrical employees directly on or associated with installations of ele
power generation, transmission, and distribution lines or equipment,
regardless of compliance with WAZD6-24-970 throug296-24-985.

Note 2Work practices performed by qualified electrical emplkesy and
conforming to this chapter are considered as complying with \R2&
24-95601 througt296-24-95699.

This section applies in addition to all other applicable safety and health standards
administered by the department. Specific references in this section to other standards are
provided for emphasis only.

Operdion, conditions, work methods and other work related situations or activities not
specifically covered by this chapter are subject to the rules and regulations of 28&gter
WAC General safety and health standactisipter296-27 WAC Recordkeeping and
reporting;chapter296-32-WAC Safety standards for telecommunicatiaisgpter296-62

WAC General occupational health standards; ch@3@455WAC Safety standards for
construction work; chapt@96-800WAC Safety and health core rules; and, insofar as
applicable to employee safety and health, chapter 19.29 RCW. Additionally, operations,
conditions, work methods and other work related situations or activities may be subject to
additional rules and regulatis depending upon the nature of the work being performed.

These ruleslonot apply to the use of existing electrical installations during their lifetime,
provided they are maintained in good condition and in accordance with the applicable safety
facta requirements and the rules in effect at the time they were installed, and provided that
reconstruction conforsto the rules as herein provided.

Any rule, regulation or standard contained within this chapter, if subject to interpretation,
mustbe inerpreted to achieve employee safety, which is the ultimate purpose of this
chapter.

Should a rule or standard contained within this chapter conflict, in any manner, with a
standard or rule contained within any other chapter of Title 296 WAC the standaie
contained hereiappliesso long as the work being done is power generation, transmission,
and distribution installations, including related equipment for the purpose of communication
or metering, which are accessible only to qualiékttricalemployees. If there are rules

within this chapter that conflict, the rule that provides the greatest employee safety will

apply.

Neither the promulgation of these rules, nor anything contained in theswitliles

construed as affecting the relaistatus or civil rights or liabilities between employers and

their employees and/or the employees of others and/or the public generaliff tfoe use
herein of the words fAdutyo and fAresponsi bil
provided for in the industrial insurance and safety laws of the stat@asifington, to any
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person for injuries due to negligence predicated upon failure to perform or discharge any

such fAdutyo or Aresponsibility,wokehart f ail ur
employer to comply with any compulsory rule may be cause for the department of labor and
industries to take action in accordance with the industrial insurance and safety laws.

9) iMust 0 as used in this c¢ha®hbuemayporitises t he pr o)
recommended are used to indicate the provisiars notmandatory but are recommended.

(10) If any section, subsection, phrase, or provisions of this chapter or part thereof should be held
invalid by any court for any reason, such ity will not in any way affect the validity of
the remainder of this chapter, unless such decision renders the remainder of the provision
unintelligible, or changes the meaning of such other provision or provisions.

(11) When the language used in thimpter indicates thétis the responsibility, duty, or
obligation of the leadworker or other employeepitstalso be the employer's
responsibility, obligation, and duty.

(12) Whenever this chapter refers to the provisions of another safety and teadtrd or
statute affecting safety and health, such reference refers to the statute or code in effect at the
time the work is being performed.

Page 4



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

WAC 296-45-025 Variances.

Under certain circumstances, an employer may obtain a variance from the dirdaor of

department of labor and industries or an authorized representative. Until such time as a variance is
granted, the employer and employees must comply with the mandatory provisions of this chapter.
The procedure and requirements for variances arel fiourhapte296-900WAC, Administrative

rules.
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WAC 296-45-035 Definitions. These definitions apply to chapter 286 WAC.

Aerial manlift equipment Equipmemnsuch as extended towers, beamunted cages or baskets,
and truckmounted ladders, that is primarily designed to place personnel and equipment aloft to
work on elevated structures and equipment.

Affected employee An employee whose job requires him er to operate or use a machine or
equipment on which servicing or maintenance is being performed under lockout or tagout, or whose
job requires him or her to work in an area in which such servicing or maintenance is being
performed.

Apprentice. An employe who is being trained to be journey level.
Approved. Meets or exceeds the recognized standards of safety within the industry.

Approved protectors. Glovesworn over rubber insulating gloves which are of such material or
substance and so constructed gwrdtect the rubber gloves from abrasions, lacerations, or other
physical damage which might otherwise occur to rubber gloves. Approved protectors must conform
to the standards which are recognized by the industry.

Attendant. An employee assigned to remammediately outside the entrance to an enclosed or
other space to render assistance as needed to employees inside the space.

Authorized employee An employee who locks out or tags out machines or equipment in order to
perform servicing or maintenance that machine or equipment. An affected employee becomes

an authorized employee when that employee's duties include performing servicing or maintenance
covered under this section.

Automatic reclosingdevice A self-controlled device for interrupting ameclosing an alternating
current circuit with a predetermined sequence of opening and reclosing followed by resetting, hold
closed, or lockout operation.

Barricade. A physical obstruction such as tapes, cones;fbae type wood or metal structures
intended to provide a warning about and to limit access to a hazardous area.

Barrier . A physical obstruction which is intended to prevent contact with energized lines or
equipment or to prevent unauthorized access to a work area.

Bond. Theelectrical interonnection of conductive parts designed to maintain a common electrical
potential.

Bus. A conductor or a group of conductors that serve as a common connection for two or more
circuits.

Bushing. An insulating structure, including a through conductor oviging a passageway for

such a conductor, with provision for mounting on a barrier, conducting or otherwise, for the
purposes of insulating the conductor from the barrier and conducting current from one side of the
barrier to the other.

Cable. A conductomwith insulation, or a stranded conductor with or without insulation and other
coverings (singleonductor cable), or a combination of conductors insulated from one another
(multiple-conductor cable).

Cablesheath A conductive protective covering applitdcables.
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Note: A cable sheath may consist of multiple layers of which one or more
conductive.

Circuit. A conductor or system of conductors through which an electric current is intended to flow.
Clearance(between objecty The clear distance beter two objects measured surface to surface.

A Cl e a r(farworle) e Authorization to perform specified work or permission to enter a
restricted area.

Communicationlines ( See fiLines, communication. 0)

Conductor. A material, usually in the form of a wireable, or bus bar, used for carrying an
electric current.

Contract employer. An employerother than a host employénat performs work covered by this
chapter under contract.

Covered conductor A conductor covered with a dielectric having no ratedliting strength or
having a rated insulating strength less than the voltage of the circuit in which the conductor is used.

Current-carrying part. A conducting part intended to be connected in an electric circuit to a
source of voltage. Noncurrecarrying parts are those not intended to be so connected.

Deenergized Free from any electrical connection to a source of potential difference and from
electric charge; not having a potential difference from that of the earth.

Note: The term is used only witteference to currergarrying parts, which are
sometimes energized (alive).

Designatedemployee A person who is designated by the employer to perform specific duties
under the terms of thishapterand who is knowledgeable in the construction and dparat the
equipment and the hazards involved.

Note: Considering an employee to be a designated employee will depend ¢
various circumstances in the workplace, on the level of training they |
received, and the proficiency demonstrated by the employkéheitasks
required of the job.

Electric line truck . Any vehicle used to transport employees, tools, and material, which serves as a
traveling workshop for electric power line construction and maintenance work. It may be equipped
with a boom and auxdry equipment for setting poles, digging holes, and elevating material and/or
workers.

Electric supply equipment Equipment that produces, modifies, regulates, controls, or safeguards
a supply of electric energy.

Electric supply lines ( Se e i Lti miecs ,s wep elcy . 0)

Emergency An unforeseen occurrence endangering life, limb, or property.

Enclosed Surrounded by a case, cage, fence or otherwise which will protect the contained
equipment and prevent accidental contact of a person with live parts.
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Enclosed space A working space, such as a manhole, vault, tunnel, or shaft, that has a limited
means of egress or entry, that is designed for periodic employee entry under normal operating
conditions, and that under normal conditidogs notontain a hazards atmosphere, but that may
contain a hazardous atmosphere under abnormal conditions.

Note: Spaces that are enclosed but not designed for employee entry under
normal operating conditions are not considered to be enclosed space
the purposes of this dem. Similarly, spaces that are enclosed and th
are expected to contain a hazardous atmosphere are not considered
enclosed spaces for the purposes of this section. Such spaces meet
definition of permit spaces in chap236-809WAC, Confined spaces,
and entry into them must be performed in accordance with that stand

Energized(alive, live). Electrically connected to a source of potential déifee, or electrically
charged so as to have a potential significantly different from that of earth in the vicinity.

Energy isolatingdevice A physical device that prevents the transmission or release of energy,
including, but not limited to, the follom A manually operated electric circuit breaker, a
disconnect switch, a manually operated switch, a slide gate, a slip blind, a line valve, blocks, and
any similar device with a visible indication of the position of the device. (Push buttons, selector
switches, and other contralrcuit-type devicesire notenergy isolating devices.)

Energy source Any electrical, mechanical, hydraulic, pneumatic, chemical, nuclear, thermal, or
other energy source that could cause injury to personnel.

Entry (as used in \WC 29645-205 of this chapter)The action by which a person passes through

an opening into an enclosed space. Entry includes ensuring work activities in that space and is
considered to have occurred as s tamenfaaapenaghy par
into the space.

Equipment (electric). A general term including material, fittings, devices, appliances, fixtures,
apparatus, and the like used as part of or in connection with an electrical installation.

Exposed Not isolated or guarde
Fall restraint system A fall protection system that prevents the user from falling any distance.

Fault current. The current that flows in an electrical system because of a defect in the circuit
induced accidentally or otherwise.

First-aid training. Training in the initial care, including cardiopulmonary resuscitation (which
includes chest compressions, rescue breathing, and, as appropriate, other heart and lung
resuscitation techniques), performed by a person who is not a medical practitionak ofa s
injured person until definitive medical treatment can be administered.

Fixed ladder. A ladder that is permanently secured to a structure.

Ground. A conducting connection, whether intentional or accidental, between an electric circuit or
equipmentind the earth, or to some conducting body that serves in place of the earth.

Grounded. Connected to earth or to some conducting body that serves in place of the earth.
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Grounded system A system of conductors in which at least one conductor or pointlijuge
middle wire, or neutral point of transformer or generator windings) is intentionally grounded either
solidly or through a currediimiting device (not a currennbterrupting device).

Groundperson. A member of crew working on ground under directibia leadworker.

Guarded. Covered, fenced, enclosed, or otherwise protected, by means of suitable covers or
casings, barrier rails or screens, mats, or platforms, designed to prevent the possibility, under normal
conditions, of dangerous approach or @eotal contact by persons or objects.

Note: Wires which are insulated, but not otherwise protected, are not consi
as guarded.

Hazardousatmosphere An atmosphere that may expose employees to the risk of death,
incapacitation, impairment of abilitg selfrescue (that is, escape unaided from an enclosed space),
injury, or acute illness from one or more of the following causes:

@) Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit
(LFL);

(b)  Airborne combustible dust at a camtration that meets or exceeds its LFL;

Note: This concentration may be approximated as a condition in which the
obscures vision at a distance of 5 feet (1.52 m) or less;

(c) Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent;

(d)  Atmospheric concentration of any substance for which a dose or a permissible exposure
limit is published in chaptet96-62 WAC, Part L, or in chapte296-62 WAC, toxic and
hazardous substances, and which could result in employee exposure in excess of its dose
or permissible exposure limit;

Note: An atmospheric concentration of any sialpge that is not capable of
causing death, incapacitation, impairment of ability to-se=tue,
injury, or acute illness due to its health effects is not covered by thig
provision.

() Any other atmospheric condition htetadtt hios A
(IDLH).

High-power tests Testsin which fault currents, load currents, magnetizing currents, and line
dropping currents are used to test equipment, either at the equipment's rated voltage or at lower
voltages.

High-voltagetests Testsin which voltages of approximately 1000 volts are used as a practical
minimum and in which the voltage source has sufficient energy to cause injury.

High wind. A wind of such velocity that the following hazards would be present:

(a) An employee would be exposed teitg blown from elevated locations; or

Page 9


https://lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-62.pdf
https://lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-62.pdf

Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(b) An employee or material handling equipment could lose control of material being
handled; or

(c) An employee would be exposed to other hazards not controlled by the standard involved.

Note: Winds exceeding 40 miles per hd64.4 kilometers per hour, 30
miles per hour (48.3 kilometers per hour) if material handling is
involved, are normally considered as meeting this criteria unless
precautions are taken to protect employees from the hazardous eff
the wind.

Hostemployer. An employer that operates, or that controls the operating procedures for, an
electricpower generation, transmission, or distribution installation on which a contract employer is
performing work covered by this chapter.

Note: The division of occpational safety and health (DOSH)will treat the
electric utility or the owner of the installation as the host employer i
operates or controls operating procedures for the installation. If the
electric utility or installation owner neither operates camtrols
operating procedures for the installation, DOSH will treat the emplg
that the utilityor ownerhas contracted with to operate or control the
operating procedures for the installation as the host employer. Inn
case will there be more thanehost employer.

IDLH . Any condition that poses an immediate or delayed threat to life or that would cause
irreversible adverse health effects or that
unaided from a permit space.

Note: Some material (hydrogen fluoride gas and cadmium vapor, for
example) may produce immediate transient effects that, even if sev
may pass without medical attention, but are followed by sudden,
possibly fatal collapse twelve to sevemyo hours after exposure. The
victim Afeels normal o from rec
collapse. Such materials in hazardous quantities are considered to
Ai mmedi atel yo dangerous to |[|if

Note: For air contaminants for whidbOSHhas not determined a dose or
permisible exposure limit, other sources of information, such as sa
data sheets that comply with the hazard communication program, V,
296-901-140, published infanation, and internal documents can
provide guidance in establishing acceptable atmospheric conditions

Insulated. Separated from other conducting surfaces by a dielectric (including air space) offering a
high resistance to the passage of current.
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Note: When any object is said to be insulated, it is understood to be insul
for the conditions to which it is normally subjected. Otherwise, it is,
within the purpose of this section, uninsulated.

Insulation (cable). That which is relied upon to insulatestconductor from other conductors or
conducting parts or from ground.

Insulation shielding. An envelope which encloses the insulation of a cable and provides an
equipotential surface in contact with cable insulation.

Isolated. An object thats notreadly accessible to persons unless special means of access are used.
Leadworker. The person directly in charge of workers doing the work, regardless of title.

Line-clearance tree trimmer. An employee who, through related training oftbejob
experience oboth, is familiar with the special techniques and hazards involved ioléiaeance
tree trimming.

Note I An employee who is regularly assigned to a-lshearance tree
trimming crew and who is undergoing-tire-job training and who, in
the course ofiech training, has demonstrated an ability to perform
duties safely at his or her level of training and who is under the di
supervision of a linelearance tree trimmer is considered to be a lif
clearance tree trimmer.

Note 2: Aline-clearancetreeti mmer i s not consi de
el ectrical employeeo under thi
required for a qualified electrical employee under WAC-29665.
However, under the electrical sateglated work practices standard, a
linec| earance tree trimmer i s cQd
Tree trimming performed by suc
the electrical safetyelated work practice requirements contained in
WAC 296-24-970. (See also the note following WAG6-24-970 for
information regarding the training an employeestrhave to be
considered a qualified employee.)

Line-clearance tree trimming The pruning, trimming, repairing, maintaining, removing, or
clearing of trees or the cutting of brush that is withmfollowing distancef eledric supply lines
and equipmet:

(a) For voltages to ground of 50 kilovolts or lesa05 meters (10 feet);

(b) For voltages to ground of more than 50 kilovel805 meters (10 feet) plus 0.10
meters (4 inches) for every 10 kilovolts over 50 kilovolts.
Lines.
(@) Communication lines The condictors and their supporting or containing structures

which are used for public or private signal or communication service, and which
operate at potentials not exceeding 400 volts to ground or 750 volts between any two
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points of the circuit, and the trandted power of whicldoes noexceed 150 watts.

If the lines are operating at less than 150 volts, no limit is placed on the transmitted
power of the system. Under certain conditions, communication cables may include
communication circuits exceeding thdiseitations where such circuits are also used
to supply power solely to communication equipment.

Note: Telephone, telegraph, railroad signal, data, clock, fire, police alarm, ©
television, and other systems conforming with this definition are inclu
Lines used for signaling purposes, but not included under this definiti
are considered as electric supply lines of the same voltage.

(b) Electric supply lines. Conductorsised to transmit electric energy and their necessary
supporting or containingtructures. Signal lines of more than 400 volts are always
supply lines within this section, and those of less than 400 volts are considered as supply
lines, if so run and operated throughout.

Live-line tools and ropes Tools and ropes specifically dgeed for work on energized high
voltage lines and equipment.

Load-break elbow. A connector designed to close and interrupt current on energized circuits
within the design current and voltage rating.

Manhole. A subsurface enclosure which personnel magrearid which is used for the purpose of
installing, operating, and maintaining submersible equipment or cable.

Manhole steps A series of steps individually attached to or set into the walls of a manhole
structure.

May andshouldor it is recommended These termare used to indicate the provisions are not
mandatory but are recommended.

Minimum approach distance The closest distance an employee is permitted to approach an
energized or a grounded object.

Must. As used in this chapter make the provisioasdatory.

Network system An electrical installation fed from multiple primary sources directly associated
with areawide secondary network connected into a common grid.

Neutral. A system in which one conductor is used as the neutral for one or mooliesgbne
conductor may be used as the neutral for both primary and secondary circuits of a distribution
system.

Personal fall arrest system A system used to arrest an employee in a fall from a working level.

Pole Any device used to support a powestdbution or transmission line. The pole may be made

of any substance including wood, concrete, metal, is usually cylindrical in shape and comparatively
slender. It is the upright standard to which is affixed part of the power distribution and tsesmis
line system as defined in this chapter.

Power dispatcher (load dispatcher or system operatar. A person who has been designated by
the employer as having authority over switching and clearances of high voltage lines and station
equipment.
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Protective devices Devicessuch as rubber gloves, rubber blankets, line hose, rubber boots, or
other insulating devices, which are specifically designed for the protection of employees.

Qualified electrical employee A person who is familiaand knowledgeable ithe construction
andoperation othe electric power generation, transmission, and distribatiaipment involved,

andsuch lines and/or equipment that concerns his/her position and who is fully aware of the hazards
connected therewith, or, one who hasged a journey status examination for the particular branch

of the electrical trades with whitte/shebe connected.

Notes

1 An employee must have the training required by WAG23665 in
order to be considered a qualified electrical employee.

1 An employe who is undergoing etie-job training (an apprentice) who
in the course of such training, has demonstrated an ability to perform
duties safely at his or her level of training and who is under the direct|
supervision of a qualified electrical employeeasisidered to be a
qualifiedelectrical employe#or the performance of those duties.

1 An employee having experience and training comparable to journey |
would be considered a qualified electrical employee.

Roadway or publichighway. Everyway, landroad, street, boulevardnd every other way or
place in the state open as a matter or right to public vehicular travel, both inside and outside the
limits of cities and towns, regardless of ownership.

Rubber. Any goods, equipment, or tool made out ofieitnatural or synthetic rubber.

Secured ladder A ladder whichs notcapable of being dislodged from the top by lateral, or

jerking motion(s).

Sheath. As applied to tools carried in a lineman's tool belt, a sheath that effectively covers the tool
and pevents such tool from falling from the belt.

Should andmay or it is recommended These termare used to indicate the provisions are not
mandatory but are recommended.

Statistical sparkovervoltage A transient overvoltage level that produces a 97er2emt
probability of sparkover (that is, two standard deviations above the voltage at which there is a 50
percent probability of sparkover).

Statistical withstand voltage A transient overvoltage level that produced a 0.14 percent
probability of sparkove(that is, three standard deviations below the voltage at which there is a 50
percent probability of sparkover).

Step bolt A bolt or rung attached at intervals along a structural member and used for foot
placement during climbing or standing.

Supporting structure. Themain supporting unit (usually a pole or tower).

Switch. A device for opening and closing or for changing the connection of a circuit. In these
rules, a switch is understood to be manually operable, unless otherwise stated.
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System operato or power dispatcher. A qualifiedelectrical employeaho has been designated
by the employer and having authority over switching, clearances, and operation of the system and
its parts.

Tag. A system or method of identifying circuits, systems, or eqaigrfor the purpose of alerting
employees and others that the circuit, system, or equipment is being worked on.

Underground residential distribution system(URD). An electrical installation normally fed
from a single primary source which may feed one arentransformers with secondaries not
connected to a common grid.

Utility . An organization responsible for the installation, operation, or maintenance of electric
supply or communications systems.

Vault. An enclosure, above or below ground, which persbmray enter and which is used for the
purpose of installing, operating, or maintaining equipment or cable.

Ventedvault. A vault that has provision for air changes using exhaust flue stacks and low level air
intakes operating on differentials of pressamd temperature providing for airflow which precludes
a hazardous atmosphere from developing.

Voltage. The effective (rms) potential difference between any two conductors or between a
conductor and ground. Voltages are expressed in nominal valuesath&rsgse indicated. The
nominal voltage of a system or circuit is the value assigned to a system or circuit of a given voltage
class for the purpose of convenient designation. The operating voltage of the system may vary
above or below this value

Note: Low voltage includes voltages from 50 to 600 volts. High voltage s
mean those voltages of 601 volts to 230,000. Extra high voltage m
any voltage over 230,000 volts
used in this chapter it shall include extigh voltage, unless otherwise
specified.

Work -positioning equipment A body belt or body harness system rigged to allow an
employee to be supported on an elevated vertical surface, such as a utility pole or tower leg, and
work with both hands free whileaning.

Page 14



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

WAC 296-45-045 NESC applicable.

1)

()

All electric utilities and entities operating transmission and distribution facilities within the
state of Washington must design, construct, operate, and maintain their lines and equipment
according to theequirements of the 2@ National Electrical Safety Code (NESC) (ANSI

C2), parts (1), (2), and (3).

Note: The department has copies of the NESC available for review at eac
service location across the state. To purchase a copy, write to:

The Institute of Eectrical and Electronics Engineers, Inc. (IEEE, Inc.)
445 Hoes Lane
Piscataway, NJ 08855331

The employer must ensure that climbing space is provided on all poles and structures. The
climbing space must meet the requirements of th& R@ational Eectrical Safety Code
(NESC) (ANSIC?2), except that Rule 236itbes noapply.
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WAC 296-45-055 Employer's responsibility.

1)
)

3)

(4)

()

The employemustprovide and maintain the necessary protective devices specified in these
rules and require the employees to e properly.

The employemustdevelop and maintain a hazard communication program as required by
chapter296:901 WAC, which will provide information to akkmployees relative to

hazardous chemicals or substances to which they are exposed, or may become exposed, in
the course of their employment.

Theremustbe installed and maintained in every fixed establishment employing eight or
more persons a safetylletin board of a size to display and post safety bulletins,
newsletters, posters, accident statistics and other safety educational material. It is
recommended that safety bulletin boards be painted green and white.

The employemustrequire the leadorker to observe ahenforce all safety rules and
furnish a copy of the electrical workers' safety rules to each employee who is covered by
these rules.

The employemustappoint only competent workers to supervise other employees and those
appointedwill be responsible for the safety of the employees under their supervision.
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WAC 296-45-065 Training.

(2) Each employeemustbe trained and proficient in the safeglated work practices, safety
procedures, and other safety requirements in this sectibpéttain to their respective
job assignments. Employemsistalso be trained in and proficient with any other safety
practices, including applicable emergency procedures (such as pole top, aerial, manhole,
and tree rescue), that are not specifically esisied by this section but that are related to
their work and are necessary for their safety.

(2)  The degree of trainingustbe determined by the risk of the employee for the hazard
involved.

3 Qualifiedelectricalemployeesnustalso be trained and competéam

(@)  The skills and techniques necessary to distinguish exposed live parts from other
parts of electric equipment;

(b)  The skills and techniques necessary to determine the nominal voltage of exposed
live parts;

(c) The minimum approach distances sfiediin thischaptercorresponding to the
voltages to which the qualifieglectricalemployee will be exposed attte skills
and techniques necessary to maintain those distances

(d)  The proper use of the special precautionary techniques, personal peotecti
equipment, insulating and shielding materials, and insulated tools for working on
or near exposed energized parts of electric equipraadt

(e)  The recognition of electrical hazards to which the employee may be expuoked a
the skillsand techniqueseessary to control or avoid these hazards.

Note: For the purposes of this section, a person must have this training in ¢
to be considered a qualifiedectrical employee

4) The employemustdetermine, through regular supervision and through ingoecti
conducted on at least an annual basis, that each employee is complying with the safety
related work practices required by thigapter

(5) An employeamustreceive additional training (or retraining) under any of the following
conditions:

@) If the supervision and annual inspections required by subseectjaf this section
indicate that the employe® notcomplying with the safetyelated work practices
required by thichapter or

(b) If new technology, new types of equipment, or changes in puoestecessitate
the use of safetyelated work practices that are different from those which the
employee would normally use; or

(© If theemployeemust employ safety related work practices that are not normally
used duringheirregular job duties.
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Notee DOSH would consider tasks that are performed less often than onc
year to necessitate retraining before the performance of the work
practices involved.

(6) The training required bihis sectiormustbe of the classroom or ghe-job type.

) The tminingmustestablish employee proficiency in the work practices required by this
section ananustintroduce the procedures necessary for compliance with this section.

(8 The employemustcertify that each employee has received the training requirttdsby
section This certificatiormustbe made when the employee demonstrates proficiency in the
work practices involved armustbe maintained for the duration of the employee's
employment.

Notes

1 Employment records that indicate that an employee hawveectie
required training are an acceptable means of meeting this requiren

{1 For an employee with previous training, an employer may determin
that the employee has demonstrated the proficiency required by thi
subsectiorusingthe following process:

| Corfirm that the employee has the training required by this
section;

T Use an examination or interview to make an initial determinati
that the employee understands the relevant safety related wor
practices before he or she performs any work covered by this
chapter; and

1 Supervise the employee closely until that employee has demonstra
proficiency as required by this section.

(9) Each lineclearance tree trimmer who is not a qualified electrical employestalso be
trained and competent in:

(@)  The skills and teahiques necessary to distinguish exposed live parts from other
parts of electric equipment;

(b)  The skills and techniques necessary to determine the nominal voltage of exposed
live parts; and

(c) The minimum approach distances specified in this chapter corresgdodire
voltages to which the employee will be exposed and the skills and techniques
necessary to maintain those distances.
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WAC 296-45-067 Information transfer.

(2) Host employer responsibilitieefore work begins, the host employeustinform
contractemployers of:

(@) The characteristics of the host employe
of the work to be performed and are listed in subsection (4)(a) through (e) of this
section

Note: This subsection requires the host employer to obtéamnration listed
in subsection (4)(a) through (e) of this section if it does not have thg
information in existing records.

(b) Conditions that are related to the safety of the work to be performed, that are
listed in subsection (4)(f) through (h) of this sext and that are known to the
host employer;

Note: For the purpose of this subsection, the host employer need only pr¢
information to contract employers that the host employer can obtair
from its existing records through the exercise of reasonalieide.
This subsection does not require the host employer to make inspec
of worksite conditions to obtain this information.

(c) |l nformati on about the design and operat
the contract employer needs to makeabsessments required by this chapter; and

Note: This subsection requires the host employer to obtain information al
the design and operation of its installation that contract employers |
to make required assessments if it does not have this informiati
existing records.

(d)  Any other information about the design and operation of the host employer's
installation that is known by the host employer, that the contract employer
requests, and that is related to the protection of the contract employer's
empbyees.

Note: For the purposes of this subsection the host employer need only pr
information to contract employers that the host employer can obtair
from its existing records through the exercise of reasonable diligen
This subsection does not regpithe host employer to make inspectiot
of worksite conditions to obtain this information

(2) Contract employer responsibilities.

(@ The contract employenustensure that each of its employees is instructed in the
hazardous conditions relevant to the ergptds work that the contract employer
is aware of as a result of information communicated to the contract employer by
the host employer under subsection (1) of this section.
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®3)

(4)

(b)
(©)

Before work begins, the contract employaustadvise the host employer of any
unique hazardous conditions presented by the contract employer's work.

The contract employenustadvise the host employer of any unanticipated
hazardous conditions found during the contract employer's work that the host
employer did not mention undsubsection (1) of this sectiohe contract
employemustprovide this information to the host employer within two working
days after discovering the hazardous condition.

Joint host and contracemployer responsibilitiesThe contract employer and thest
employemustcoordinate their work rules and procedures so that each employee of the
contract employer and the host employer is protected as required by this section.

Existing characteristics and condition8xisting characteristics and conditiarfelectric

lines and equipment that are related to the safety of the work to be perfoustsk
determined before work on or near the lines or equipment is started. Such characteristics
and conditions include, but are not limited to:

(@)
(b)
()
(d)
(e)

(f)
(9)
(h)

The nominal vtiages of lines and equipment;

The maximum switchingransient voltages;

The presence of hazardous induced voltages;

The presence of protective grounds and equipment grounding conductors;

The locations of circuits and equipment, includitectic supply lines,
communication lines, and fire protective signaling circuits;

The condition of protective grounds and equipment grounding conductors;
The condition of poles; and
Environmental conditions relating to safety.
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WAC 296-45-075 Employer's safety program.

(1)  The employemusthold safety meetings at least once a month, which mesetitigse held
at a reasonable time and place as selected by the employer. The empkiyequire all
employees subject to provisions of thispter to attend said meeting3rovided,That
employees whose presence is otherwise required by reason of an emergency or whose
function is such that thegannotieave their station or cease their work without serious
detriment to the service providedchuas dispatcher, may be excused from such meeting
under those circumstances. Minutesstbe kept of each safety meeting and retained for a
period of one year.

(2)  The employer or a representative(s) designamiestinvestigate all accidents or injurieta

serious nature and, where possible, take the proper remedial steps to prevent the occurrence

of similar accidents.

(3)  The employemustfurnish instructions stating the proper procedure in event of an
emergency, whicimustinclude the names of thosw®lividuals to be notified and methods
of contacting them.

(4)  The employemustprovide and make available to all employees accident report and safety
suggestion forms or other approved methods. Safety suggestion forms should, where
possible, be used feuggesting the elimination of hazardous conditions and such reported

suggestionsnustbe retained (for one year) by the employer or an authorized representative.

(5) For workrelated injuries and illnesses involving any employee that resulted in death,
inpatient hospitalization, amputation or loss of an eye, the employer must comply with the
recordkeeping and reporting regulations located in chap&27 WAC.

(6) Nothing contained within this chapteill prohibit an employer or an authorized
representative from disciplining employees for failure to comply with the provisions of this
or any other safety code.

(7 Existing conditions related to the safety of thekwo be performedhustbe determined
and communicated to employdesfore work on or near electric lines or equipment is
started. Such conditions include, but are not limited to, the nominal voltages of lines and
equipment, the maximum switching transieoltages, the presence of hazardous induced
voltages, the presence and condition of protective grounds and equipment grounding
conductors, the condition of poles, environmental conditions relative to safety, and the
locations of circuits and equipmeniciuding power and communication lines and fire
protective signaling circuits.
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WAC 296-45-085 Leadworker's responsibility.

Q) Every leadworkemustunderstand these and any other applicable safety rules and comply
therewith. Leadworkenmniustrequire d employees under their direction or supervision to
read this chapter and the provisions contained therein and require every employee subject to
this chapter to be able to apply this chapter and any provision of this chapter eio-aaay
basis.

(2) Leadworkersmustinform employees under their supervision or direction of the type and
voltage of circuits on or near which the employees are to work.

3 Leadworkersnustrequire all employees under their supervision to properly use safety
devices and equipemt, including barricades, warning flags or signs, or any other device
called for to protect employees.
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WAC 296-45-095 Leadworker-employee responsibility.

1)

)

3)

(4)

()
(6)

(7)

An employeamustprotecttheir climbing and working space at all times if the conductors
are ® spaced that in climbing or workitigeywill be, or wheret is possible to come
within, the minimum required distances specified in these rules.

Leadworkers or supervisonsustin good faith consider verbal or written reports of
hazardous conditiorend shall, as soon as practicable, investigate and remedy same if
warranted.

When hazards are reported by employees, leadworkers and others having antisbrity
accept the report in a cooperative manner, and in nordhsa: employee be reprimanded
or penalized for reporting hazards or potential hazards.

Leadworkersnustrequire all employees under their supervision to keep their belts, spurs,
and straps in good working condition. When straps and belts are in poor condition or
defective, theynustnot be used.

Before leaving a jobsite, leadworkensistcorrect or arrange to give warning of any
condition which might result in injury to employees.

No employeewill be permitted or allowed to remain on the jobsite when under the influence
of any intoxicating beverage or controlled substance or substac®sded, That if an

employee is taking prescription medication under the direction of a practicing physician and
such prescriptiodoes notnterfere with the safe performance of the waskigned, such
employee may be permitted to work.

No intoxicating beverages or controlled substaméitse consumed on the jobsite other
than prescription medication as set forth above.
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WAC 296-45-105 Work required of leadworkers.

(1) A leadworkercannotproperly supervise the work and the safety of employees under their
direction if required to work as a leadworker argialified electrical employest the same
time.

(2) Leadworkers should be constantly alert engstnot be required to serve snich dual
capacity, except in crews of not more than talified electrical employeén which case
they may work as one of tlggialified electrical employse

3) In crews of twagualified electrical employees less, eachjualified electrical employee
may have a groundworker but, if additionahlified electrical employser groundworkers
are added to the crew, the leadwornkeistconfinetheir activities to supervising the work,
as exhibited below:

Type of Crew Minimum Requirements
2 qualified electrical One qualified electrical employee
employees as person-in-charge.
2 qualified electrical One gualified electrical employee
employees plus 1 as person-in-charge or climbing
groundworker leadworker
2 qualified electrical One qualified electrical employee
employees plus 2 as person-in-charge or climbing
groundworkers leadworker.
2 qualified electrical One nonclimbing leadworker.
employees plus any
combination of 3 qualified
electrical employees or
groundworkers
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WAC 296-45-115 Employee's responsibility.

1)

)

3)
(4)

()

Employeesnustnot engage in horseplay or scuffling while on the job or jobsite and the
employemustnot permit horseplay or scuffling while on the jobsite or otherwise in the
course of employment.

During such time as any employee is workomgor near any energized line or energized
equipment in excess of 600 volts therestbe no talking or communication other than that
which is absolutely necessary and essential for the safe and proper performance of the work.
Should there be communiaati or talk from a person other than an employee, the work
muststop until such time as the distraction ceases.

Employeesnustreport any hazardous or potentially hazardous condition, operation, means,
or work in a constructive manner amaistnot engag in personality conflicts.

Neither the employer nor the employ&al throw or permit anything to be thrown from
elevated position(s) or poles to the ground or lower levelnustanything be thrown from
the ground or lower level to an elevatedipms, whether that elevated position is on a pole,
aerial manlift or otherwise. Tools and loose matenalstnot be left on poles, crossarms,
ladders or other elevated structures or positions.

Employeesnustreport all injuries, regardless of satgrto the employer or designated
representative. Report forms furnished by the employer should be used.
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WAC 296-45-125 Medical services and first aid.

The employemustprovide medical services and first aid as required in VZB&€800-150. The
following requirements also apply:

1)

)
3)

Cardiopulmonary resuscitation and fiestl training When employees are performing work
on or associated with exposed linegquipment energized at 50 volts or more, persons
trained in first aid including cardiopulmonary resuscitation (QRE3tbe available as
follows:

(@)

(b)

For field work involving two or more employees at a work location, at least two
trained personsustbe available. Howeverfor line-clearance tree trimming
operations performed by lindealancetree trimmers who are not qualified
electrical employeegnly one trained person need be available if all new
employees are trained in first aid, including CPRhimi 3 months of their hiring
dates.

For fixed work locations such as generating stations, the number of trained
persons availablmustbe sufficient to ensure that each employee exposed to
electric shock can be reached within 4 minutes by a trainsdmpe However,

where the existing number of employees is insufficient to meet this requirement
(at a remote substation, for example), all employees at the work loeallidre
trained.

First-aid supplies. Firshid supplies required by WAZ96-800-150mustbe placed in
weatherproof containers if the supplies could be exposed to the weather.

First-aid kits The employemustmaintain each firsaid kit, ensure that it iseadily
available for use, amaustinspecit frequently enough to ensure that expended items are
replaced The employer alsmustinspect each firsaid kit at least once per year.
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WAC 296-45-135 Job briefing.

1)
)

@)

(4)

©)

(6)

The employemustensire that the leadworker conducts a job briefing with the employees
involved before they start each job.

The employemustprovide the employee in charge of the job with all available information
that relates to the determination of existing charactermtidsonditions required by WAC
296-45-067(4) of this chapter.

The briefingmustalso cover at the least the following subjects:
@) Hazards associated with the job;

(b)  Work procedures involved;

(c) Special precautions;

(d) Energy source controls; and

(e) Personal protéive equipment requirements.

Number of briefings If the work or operations to be performed during the work day or shift
are repetitive and similar, at least one job briefmgstbe conducted before the start of the
first job of each day or shift. diitional job briefingsnustbe held if significant changes,
which might affect the safety of the employees, occur during the course of the work.

Extent of briefing A brief discussion is satisfactory if the work involved is routine and if
the employe, by virtue of training and experience, can reasonably be expected to recognize
and avoid the hazards involved in the job. A more extensive discussgihe conducted:

@ If the work is complicated or particularly hazardous; or

(b) If the employeeamot be expected to recognize and avoid the hazards involved
in the job.

Note: The briefing is always required to touch on all the subjects listed in
introductory text to this section.

Working alone An employee working alone need not conducbébjeefing. However, the
employemustensure that the tasks to be performed are planned as if a briefing were
required.

Page 27



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

WAC 296-45-175 Hazardous energy control (lockout/tagout)
procedures.

The provisions of this section apply to the use of lockoutitegrocedures for the control of energy
sources in installations for the purpose of electric power generation, including related equipment for
communication or metering. Locking and tagging procedures for the deenergizing of electric
energy sources whidre used exclusively for purposes of transmission and distribution are
addressed by WAC 2946-335.

Note 1 Installations in electric power generation facilities that are not an int
part of, or inextricably commingled with, power generation processe
equipment are covered under chag@s24 WAC.

Note 2 Lockout and tagging procedures that comply with ch&86:803
WAC will also be deemed to comply with this section if the procedu
address the hazards covered by this section.

WAC 296-45-17505 Lockout/tagout (hazardous control) program.

(1) The employemustestablish a program consisting of energy control procedures, employee
training, and periodic inspections to ensure that, before any employee performs any
servicing or maintenance on a machine or equipment where the unexpected energizing, start
up, or releas of stored energy could occur and cause injury, the machine or equipment is
isolated from the energy source and rendereperable

(2)  The employer's energy control program under this sectigimeet the following
requirements:

@) If an energy isolamg deviceis notcapable of being locked out, the employer's
programmustuse a tagout system.

(b) If an energy isolating device is capable of being locked out, the employer's
programmustuse lockout, unless the employer can demonstrate that the use of a
tagout system will provide full employee protection as follows:

() When a tagout device is used on an energy isolating device which is capable
of being locked out, the tagout devioeistbe attached at the same location
that the lockout device would halseen attached, and the employerst
demonstrate that the tagout program will provide a level of safety equivalent
to that obtained by the use of a lockout program.

(i) In demonstrating that a level of safety is achieved in the tagout program
equivalento the level of safety obtained by the use of a lockout program, the
employemustdemonstrate full compliance with all tageatated
provisions of this standard together with such additional elements as are
necessary to provide the equivalent safetylabtas from the use of a lockout
device. Additional means to be considered as part of the demonstration of
full employee protectiomustinclude the implementation of additional
safety measures such as the removal of an isolating circuit element, blocking
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of a controlling switch, opening of an extra disconnecting device, or the
removal of a valve handle to reduce the likelihood of inadvertent energizing.

(3)  Whenever replacement or major repair, renovation, or modification of a machine or
equipment is perfoned, and whenever new machines or equipment are installed, energy
isolating devices for such machines or equipmaugtbe designed to accept a lockout
device.

4) Proceduresnustbe developed, documented, and used for the control of potentially
hazardougnergy covered by this section.

(5)  The procedurenustclearly and specifically outline the scope, purpose, responsibility,
authorization, rules, and techniques to be applied to the control of hazardous energy, and the
measures to enforce compliance idahg, but not limited to, the following:

(& A specific statement of the intended use of this procedure;

(b) Specific procedural steps for shutting down, isolating, blocking and securing
machines or equipment to control hazardous energy;

(c) Specific procdural steps for the placement, removal, and transfer of lockout
devices or tagout devices and the responsibility for them; and

(d) Specific requirements for testing a machine or equipment to determine and verify
the effectiveness of lockout devices, tagdexices, and other energy control
measures.

(6) The employemustconduct a periodic inspection of the energy control procedure at least
annually to ensure that the procedure and the provisions of this section are being followed.

(@)  The periodic inspeain mustbe performed by an authorizddsignate@mployee
whois notusing the energy control procedure being inspected.

(b)  The periodic inspectiomustbe designed to identify and correct any deviations or
inadequacies.

(c) If lockout is used for energsontrol, the periodic inspectianustinclude a
review, between the inspector and each authddestynate@mployee, of that
employee's responsibilities under the energy control procedure being inspected.

(d)  Where tagout is used for energy control, pleeiodic inspectiomustinclude a
review, between the inspector and each authddestgnate@nd affected
employee, of that employee's responsibilities under the energy control procedure
being inspected, and the elements set forth in this section.

(e)  The employemustcertify that the inspections required by this section have been
accomplished. The certificationustidentify the machine or equipment on
which the energy control procedure was being used, the date of the inspection, the
employees includgin the inspection, and the person performing the inspection.

Note: If normal work schedule and operation records demonstrate adequ
inspection activity and contain the required information, no addition
certification is required.
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(7)

(8)

The employemud provide training to ensure that the purpose and function of the energy
control program are understood by employees and that the knowledge and skills required for
the safe application, usage, and removal of energy controls are acquired by employees. The
trainingmustinclude the following:

@) Each authorizedesignate@mployeewill receive training in the recognition of
applicable hazardous energy sources, the type and magnitude of energy available
in the workplace, and in the methods and means negdssa&nergy isolation
and control.

(b) Each affected employarustbe instructed in the purpose and use of the energy
control procedure.

(c) All other employees whose work operations are or may be in an area where
energy control procedures may be usedt be instructed about the procedures
and about the prohibition relating to attempts to restart or reenergize machines or
equipment that are locked out or tagged out.

When tagout systems are used, employagstalso be trained in the following limitats

of tags:

(@)  Tags are essentially warning devices affixed to energy isolating devicels and
not provide the physical restraint on those devices that is provided by a lock.

(b)  When atag is attached to an energy isolating méaes)ot to be remow
without authorization of the authorizeeésignategberson responsible for it, artd
is never to be bypassed, ignored, or otherwise defeated.

(c) Tags must be legible and understandable by all authdlegignate@mployees,
affected employees, and ather employees whose work operations are or may
be in the area, in order to be effective.

(d)  Tags and their means of attachment must be made of materials which will
withstand the environmental conditions encountered in the workplace.

(e)  Tags may evoke false sense of security, and their meaning needs to be
understood as part of the overall energy control program.

() Tags must be securely attached to energy isolating devices so thedinegbe
inadvertently or accidentally detached during use.

WAC 296-45-17510 Retraining.

1)

)

©)

Retrainingmustbe provided for all authorizédesignate@nd affected employees whenever
there is a change in their job assignments, a change in machines, equipment, or processes
that present a new hazard or whenever thaelwnge in the energy control procedures.

Retrainingmustalso be conducted whenever a periodic inspection reveals, or whenever the
employer has reason to believe, that there are deviations from or inadequacies in an
employee's knowledge or use of #reergy control procedures.

The retrainingnustreestablish employee proficiency amdstintroduce new or revised
control methods and procedures, as necessary.
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(4)

The employemustcertify that employee training has been accomplished and is being kep
up to date. The certificatianustcontain each employee's hame and dates of training.

WAC 296-45-17515 Protective materials and hardware.

1)

)

3)

(4)
()

(6)
(7)

Locks, tags, chains, wedges, key blocks, adapter pingoclifig fasteners, or other
hardwaremustbe prowded by the employer for isolating, securing, or blocking of machines
or equipment from energy sources.

Lockout devices and tagout devicaeastbe singularly identifiednustbe the only devices
used for controlling energy; may not be used for othgrgses; andhustmeet the
following requirements:

@ Lockout devices and tagout deviceastbe capable of withstanding the
environment to which they are exposed for the maximum period of time that
exposure is expected.

(b)  Tagout devicesmustbe construted and printed so that exposure to weather
conditions or wet and damp locationdl not cause the tag to deteriorate or the
message on the tag to become illegible.

(c) Tagout devicesustbe so constructed as not to deteriorate when used in
corrosive enironments.

Lockout devices and tagout deviceastbe standardized within the facility in at least one
of the following criteria: Color, shape, size. Additionally, in the case of tagout devices,
print and formatnustbe standardized.

Lockout devcesmustbe substantial enough to prevent removal without the use of excessive
force or unusual techniques, such as with the use of bolt cutters or metal cutting tools.

Tagout devices, including their means of attachnmeuastbe substantial enough poevent
inadvertent or accidental removal. Tagout device attachment meatise of a
nonreusable type, attachable by hand;leeKing, and nonreleasable with a minimum
unlocking strength of no less than fifty pounds amgthave the general designdabasic
characteristics of being at least equivalent to apiees, aHenvironmenitolerant nylon
cable tie.

Each lockout device or tagout devioestinclude provisions for the identification of the
employee applying the device.

Tagout devicewill warn against hazardous conditions if the machine or equipment is
energized anchustinclude a legend such as the following: Do Not Start, Do Not Open, Do
Not Close, Do Not Energize, Do Not Operate.

Note: See ANSI Z535.5, 2011 for the format and desidferia of
danger/warning tags

WAC 296-45-17520 Energy isolation.

Lockout and tagout device application and removal may only be performed by the
authorizeddesignate@mployees who are performing the servicing or maintenance.
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WAC 296-45-17525 Notification.

Affected employeemustbe notified by the employer or authorizéesignate@mployee of the
application and removal of lockout or tagout devices. Notificatitinbe given before the controls
are applied and after they are removed from the maochieguipment.

Note: This section requires that the second notification take place before
machine or equipment is reenergized.

WAC 296-45-17530 Lockout/tagout application.

The established procedures for the application of energy control (the larkagbut
proceduresinustinclude the following elements and actions, and these procedustbe
performed in the following sequence:

1)

()

3)

(4)

()

(6)

Before an authorizédesignatear affected employee turns off a machine or equipment, the
authorizeddesignate@nployeemusthave knowledge of the type and magnitude of the
energy, the hazards of the energy to be controlled, and the method or means to control the
energy.

The machine or equipmemiustbe turned off or shut down using the procedures established
for the machine or equipment. An orderly shutdomustbe used to avoid any additional or
increased hazards to employees as a result of the equipment stoppage.

All energy isolating devices that are needed to control the energy to the machine or
equipmenimustbe physically located and operated in such a manner as to isolate the
machine or equipment from energy sources.

Lockout or tagout devicesustbe affixed to each energy isolating device by
authorizeddesignate@mployees.

(&)  Lockout devicesnustbe attached in a manner that will hold the energy isolating
devices in a Asafeo or fAoffd position.

(b)  Tagout devicesmustbe affixed in such a manner as will clearly indicate that the
operation or movement of enerogfyf 6 sol at.i
position is prohibited.

Where tagout devices are used with energy isolating devices designed with the capability of
being locked out, the tag attachmemistbe fastened at the same point at which the lock
would have been attached.

Where a tagannotbe affixed directly to the energy isolating device, thentagtbe located
as close as safely possible to the device, in a position that will be immediately obvious to
anyone attempting to operate the device.

WAC 296-45-17535 Releasing stored energy.

Following the application of lockout or tagout devices to energy isolating devices, all potentially
hazardous stored or residual energystbe relieved, disconnected, restrained, or otherwise
rendered safe.
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1)

)

If there is a possibility of reaccumtitan of stored energy to a hazardous level, verification
of isolationmustbe continued until the servicing or maintenance is completed or until the
possibility of such accumulation no longer exists.

Before starting work on machines or equipment thaetbeen locked out or tagged out, the
authorizeddesignate@mployeemustverify that isolation and deenergizing of the machine
or equipment have been accomplished. If normally energized parts will be exposed to
contact by an employee while the machineguipment is deenergized, a teststbe
performed to ensure that these parts are deenergized.

WAC 296-45-17540 Release from lockout/tagout.

Before lockout or tagout devices are removed and energy is restored to the machine or equipment,
proceduresnustbe followed and actions taken by the authovdesignate@mployees to ensure

the following:

(1) The work areanustbe inspected to ensure that nonessential items have been removed and
that machine or equipment components are operationally intact.

(2)  The work areamnustbe checked to ensure that all employees have been safely positioned or
removed.

(3)  After lockout or tagout devices have been removed and before a machine or equipment is
started, affected employeesistbe notified that the lockout or tagt devices have been
removed.

4) Each lockout or tagout devioeustbe removed from each energy isolating device by the

authorizeddesignate@mployee who applied the lockout or tagout device. However, if that
employeds notavailable to remove it, thdevice may be removed under the direction of the
employer, provided that specific procedures and training for such removal have been
developed, documented, and incorporated into the employer's energy control program.

The employemustdemonstrate that thepecific procedure provides a degree of safety
equivalent to that provided by the removal of the device by the authdezeghated
employee who applied it. The specific procedutestinclude at least the following
elements:

(@)  Verification by the emlpyer that the authorizétksignate@mployee who applied
the devicas notat the facility;

(b) Making all reasonable efforts to contact the authordesignate@mployee to
inform him or her that hisr her lockout or tagout device has been removed; and

(c) Ensuring that the authorizielgsignate@mployee has this knowledge before he or
she resumes work at that facility.

WAC 296-45-17545 Temporary removal of lockout/tagout.

If the lockout or tagout devices must be temporarily removed from energyrnigalatiices and the
machine or equipment must be energized to test or position the machine, equipment, or component
thereof, the following sequence of actionsstbe followed:
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Q) Clear the machine or equipment of tools and materials in accordance svghdtion;

(2) Remove employees from the machine or equipment area in accordance with this section;
3) Remove the lockout or tagout devices as specified in this section;

4) Energize and proceed with the testing or positioning; and

(5) Deenergize all sysins and reapply energy control measures in accordance with this section
to continue the servicing or maintenance.

WAC 296-45-17550 Group lockout/tagout.

When servicing or maintenance is performed by a crew, craft, department, or other grampisthey
usea procedure which affords the employees a level of protection equivalent to that provided by the
implementation of a personal lockout or tagout device. Group lockout or tagout deustes

used in accordance with the procedures required by the fofjaspiecific requirements:

Q) Primary responsibilitynustbe vested in an authorizeésignateé@mployee for a set
number of employees working under the protection of a group lockout or tagout device
(such as an operations lock);

(2) Provisionmustbe maddor the authorizefdiesignate@mployee to ascertain the exposure
status of all individual group members with regard to the lockout or tagout of the machine or
equipment;

(3)  When more than one crew, craft, department, or other group is involved, assighmen
overall jobassociated lockout or tagout control responsihifitystbe given to an
authorizeddesignate@mployee designated to coordinate affected work forces and ensure
continuity of protection; and

4) Each authorizéddesignate@mployeemustaffix a personal lockout or tagout device to the
group lockout device, group lockbox, or comparable mechanism tiwvegbegin work and
mustremove those devices whireystop working on the machine or equipment being
serviced or maintained.

WAC 296-45-17555 Shift changes.

Proceduresnustbe used during shift or personnel changes to ensure the continuity of lockout or
tagout protection, including provision for the orderly transfer of lockout or tagout device protection
between offgoing and orcoming employeego minimize their exposure to hazards from the
unexpected energizing or stag of the machine or equipment or from the release of stored energy.

WAC 296-45-17560 Outside servicing personnel.
Whenever outside servicing personnel are to be engageiivitiesccovered by this section, the-on
site employer and the outside emplayerstinform each other of their respective lockout or tagout

procedures, and each emplogmistensure thatheir personnel understand and comply with
restrictions and prohildns of the energy control procedures being used.

WAC 296-45-17565 Central system operator.
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If energy isolating devices are installed in a central location under the exclusive control of a system
operator, the following requirements apply:

(1)  The employemustuse a procedure that affords employees a level of protection equivalent
to that provided by the implementation of a personal lockout or tagout device.

(2)  The system operatonustplace and remove lockout and tagout devices in place of the
authorizel/designate@mployee.

3) Provisionamustbe made to identify the authoriZddsignate@mployee who is responsible
for (that is, being protected by) the lockout or tagout device, to transfer responsibility for
lockout and tagout devices, and to ensuaé d@n authorizédesignate@mployee requesting
removal or transfer of a lockout or tagout device is the one responsible for it before the
device is removed or transferred.
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WAC 296-45-195 Trenching and excavation.

Q) During excavation or trenching, arder to prevent exposure of employees to the hazards
created by damage to dangerous underground facilities, effostbe made to determine
the location of such facilities and work conducted in a manner designed to avoid damage.

(2)  Trenching and excatian operationgnustcomply with the provisions of Part N, chapter
296 155WAC.
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WAC 296-45-205 Enclosed spaces.

This section covers enclosed spaces that manteeed by employees. dbes noapply to vented
vaults ifthe employer makes determination that the ventilation system is operating to protect
employees before they enter the space. Sdutonapplies to routine entry into enclosed spaces in
lieu of the permitspace entry requirements containedhapter296-:809WAC. If, after the

employer takes thgrecautions given in WAC 2965-205, 29645-215, and 26-45-225, the

hazards remaining in the enclosed space endanger the life of an entrant or could interdere with
e n t r esaape @ran the space, then entry into the enclosedpat@meet the permispace entry
requirements athapter296-809WAC.

(1)
(@)

3)
(4)

()

(6)

Note: Entries into enclosed spaces conducted in accordance with the-perm
space entry requirements of chaf@@8-809WAC are considered as
complying with this section.

Safe work practicesThe employemustensure the use of safe work practices for entry into
and work inenclosed spaces and for rescue of employessduth spaces.

Training. Each erployee who entsranenclosed space or who ses@sanattendantmust
be trained in the hazards of enclosed space entry, in enclosed space entry procedures, and in
enclosed space rescue procedures.

Rescue equipmenEmployeranustprovide equipment to ensure the prompt and safe
rescue of employees from the enclosed space.

Evaluating ¢ potential hazardsBefore any entrance cover to an enclosed space is removed,
the employemustdetermine whethet is safe b do so by checking for the presence of any
atmospheric pressure or temperature differences and by evaluating whether there might be a
hazardous atmosphere in the space. Any conditions making it unsafe to remove the cover
mustbe eliminated before the cewvis removed.

Note: The determination called for in this subsection may consist of a chec
the conditions that might foreseeably be in the enclosed space. For
example, the cover could be checked to see if it is hot and, if it is fast
in place, cold be loosened gradually to release any residual pressure
evaluation also needs to be made of whether conditions at the site cc
cause a hazardous atmosphere, such as an oxygen deficient or flam
atmosphere, to develop within the space.

Renoving covers When covers are removed from enclosed spaces, the opeutige
promptly guarded by a railing, temporary cover, or other bateigignedo prevent an
accidental fall through the opening and to protect employees working in the space from
objects entering the space.

Hazardous atmospherEmployeesannotenter any enclosed space while it contains a
hazardous atmosphere, unless the entry conforms to the-pegioired confined spaces
standard irchapter296-809WAC.
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(7)

(8)
(9)

(10)

(11)

(12)

(13)

Note The term fAentryo29638WAGTf i ned i n

Attendants While workis being performed in the enclosed spaceattendantith first-aid
trainingmustbe immediately available outside the enclosed spgu®tideassistance if a
hazard existbecause of traffic patterns in the area of the opening used for €hery.
atendanis notprecluded from performing other duties outside the enclosed space if these
dutiesdo notdistract the attendant from monitoring employees within the spamesuring

that it is safe for employees to enter and exit the space.

Note: See WAC 86-45-215(12) for additional requirements on attendants
work in manholes.

Calibration of test instrumentd est instruments used to monitor atmospheres in enclosed
spacesnustbe kept in calibratiomusthavea minimum accuracy of + erl0 percet.

Testing for oxygen deficiencyBefore an employee enters an enclosed space, the
atmospheré the enclosed spaceustbe tested for oxygen deficiency with a diregading
meter or similar instrument, capable of collection and immediate analyasa samples
without the need for of§ite evaluation. If continuous forced air ventilation is provided,
testingis notrequired provided that the procedures used ensure that employees are not
exposed to the hazards posed by oxygen deficiency.

Teding for flammable gases and vapoBefore an employee enters an enclosed space, the
internal atmosphemaustbe tested for flammable gases and vapors with a geading

meter or similar instrument capable of collection and immediate analysis shdaées
without the need for offite evaluation. This testustbe performed after the oxygen

testing and ventilation required by subsection (9) of this section demonstrate that there is
sufficient oxygen to ensure the accuracy of the test for flammnyabili

Ventilation and monitoringpr flammable gases or vapoi§ flammable gases or vapors are
detected or if an oxygen deficiency is found, forced air ventilatiostbe used to maintain
oxygen at a safe level and to prevent a hazardous conaentitiammable gases and

vapors from accumulating. A continuous monitoring program to ensure that no increase in
flammable gas or vapor concentrataiove safe levelsccurs may be followed in lieu of
ventilation if flammable gases or vapors iaigally detected at safe levels.

Note: See the definition of hazardous atmosphere for guidance in determin
whether a specific concentration of a substance is hazardous.

Specific ventilation requirement# continuous forced air ventilation is usedniustbegin
before entry is made amoustbe maintained long enoudpr the employeto be able to
demonstratéhat a safe atmosphere exists before employees are allowed to enter the work
area. The forced air ventilationustbe so directed as to ventdahe immediate area where
employees are present within the enclosed spacaasitontinue until all employees

leave the enclosed space.

Air supply. The air supply for the continuous forced air ventilatimmstbe from a clean
source andnustnotincrease the hazards in the enclosed space.
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(14) Open flamesIf open flames are used in enclosed spaces, a test for flammable gases and
vaporsmustbe made immediately before the open flame device is used and at least once per
hour while the device is &ad in the space. Testingustbe conducted more frequently if
conditions present in the enclosed space indicate that once per hour is insufficient to detect
hazardous accumulations of flammable gases or vapors.

Note: See the definition of hazardous atniosge for guidance in determining
whether a specific concentration of a substance is hazardous.
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WAC 296-45-215 Underground electrical installations.

This section provides additional requirements for work on underground electrical installations.

1)

)

3)

(4)

()
(6)

(7)
(8)
(9)

Protective barriers, or approved guards and warning signs must be erected before removing
manhole covers or making excavations in places accessible to vehicular or pedestrian traffic.

Whenever an opening is made in the streetustbe properly guarded @overed until
same is closed and whenever an obstruction is left in the roadway after oharsthie
marked with approved lights, flares or similar devices.

Access A ladder or other climbing deviceustbe used to enter and exit a manhole or
subsirface vault exceeding 4 feet (122 cm) in depth. No employee may climb into or out of
a manhole or vault by stepping on cables or hangers.

When work is to be performed in a manhole or unvented:vault

€)) No entrywill be permitted unless the atmosphiex found to be safe by testing for
the presence of explosive or potentially hazardous gases or fumes.

(b) No entrywill be permitted unless the atmosphere has been found safe by testing
for oxygen deficiency or forced ventilation is provided.

(c) When unsafeonditions are detected, by testing or other means, the work area
mustbe ventilated and otherwise made safe before entry.

(d) Provisionsmustbe made for a continuous supply of air as provided for in Part L,
chapter296-62 WAC.

(e)  When forced ventilatiors notused a method of monitoring said manhole or vault
So as to prevent the occurrence of oxygen deficiency due to work being performed
in said manhole or vatjland to detect the presence of any explosive gases or
fumes which may occur while the employees are working in said manhole or
vault.

When open flames are used or smoking is permitted in manholes, adequate mechanical
forced air ventilatioomustbe ugd.

Before using open flames in a manhole or excavation in an area where combustible gases or
liquids may be present, such as near a gasoline service station, the atmosphere of the
manhole or excavatiamustbe tested and found safe or cleared of dmeluistible gases or

liquids prior to the entry.

When work is to be performed in manholes containing any wires or appliances carrying
electrical current, thesnustbe in a sanitary condition.

Caremustbe taken to prevent the possibility of vehiadepedestrians coming in contact
with the wires and equipment.

Lowering equipment into manholes. Equipment used to lower materials and tools into
manholes or vaultsiustbe capable of supporting the weight to be loweredaumstbe

checked for defestbefore use. Before tools or materials are lowered into the opening for a
manhole or vault, each employee working in the manhole ormagiibe clear of the area
directly under the opening.
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(10)
(11)

(12)

(13)

(14)

Materialsmustnot be thrown into or out of manholes butistbe placed in the proper
receptacle and hoisted in and out by means of a rope.

Tools and materialsustnot be left on the ground around or near the manhole opening
where they might be pushed or otherwise fall into the hole.

Attendants for maholes.

(@)

(b)

An attendantustbe kept at the surface when there is any hazard to the
employees in the manhole and the attendhatild noleave the manhole
unwatched until such time as all employees are out and the cover has been
replaced.

While workis being performed in a manhole containing energized electric
equipment, an employee with first aid and CPR training meeting WAEI296
125(1)mustbe available on the surface in the immediate vicinity to render
emergency assistance.

Notes
1 An attendant maalso be required under WAC 2@6-205(7). One

person may serve to fulfill both requirements. However, attendants
required under WAC 2985-205(7) are not permitted to enter the
manhole.

Employees entering manholes containing unguarded, uninsulated
enegized lines or parts of electric equipment operating at 50 volts or
are required to be qualified electrical employees under WA123965.

()

(d)

(€)

No workmustbe permitted to be done in any manhole or subway on any
energized wire, cable or appliancergang more than 300 volts of electricity by

less than two qualifiedlectrical employeesho mustat all times, while

performing such work, be in the same manhole or subway in which work is being
done. This ruleloesnot apply to work on telephone, tetagh or signal wires or
cables.

For the purpose of inspection, housekeeping, taking readings, or similar work, an
employee working alone may enter, for brief periods of time, a manhole where
energized cables or equipment are in service, if the emptayedemonstrate that
the employee will be protected from all electrical hazards.

Reliable communications, through twaay radios or other equivalent means,
mustbe maintained among all employees involved in the job.

Cable in manholes or undergralvaultsmustbe accessible to employees and a clear working space
mustbe maintained at all times; and/or approved protective guards, barriers, etc., when wifitalled
be considered as providing adequate working clearance for cables over 5 k.anlaenand/or
underground vault is determined to have an electrical or structural hazard, neilvbekdone in

the manhole and/or vault until the unsafe condition is corrected or deenergized.

No workmustbe performed on cables or equipment urtlesg have been properly
identified by an approved method.
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(15) Ductrods If duct rods are used, thewstbe installed in the direction presenting the least
hazard to employees. An employeastbe stationed at the far end of the duct line being
roddedto ensure that the required minimum approach distances are maintained.

(16) Multiple cables When multiple cables are present in a work area, the cable to be worked
mustbe identified by electrical means, unless its identity is obvious by reason aftaistin
appearance or location or by other readily apparent means of identification. Cables other
than the one being workeaustbe protected from damage.

(17) Before cutting into a high voltage cable or opening a high voltage splice, thencedbbe
deerergized then clearance obtained, tested and then grounded in an approved manner. The
cable to be worked amustbe identified by tags or equivalent means.

(18) Moving cables.Energized cables that are to be monedtbe inspected for defects.

(19) Insulated platforms or other protective devieel be provided when work is to be done on
energized wires or equipment in manholes.

(20) Furnacesnustalways be placed in a secure, level position on the downhill side of the
manhole to avoid spillage of hot taks or compounds into the manhole.

(21) Pulling underground cabléVhen pulling cable(s) all employessistbe made aware of the
hazard of being caught in the sheaves, lashings or winch gears. All empimgtstmnd
clear of the pulling line when thmull is begun or when the line is under tension. This rule
applies to all work performed by means of a winch.

(22)  Fishing conduit or ductsWhen fishing conduit or ducts,mustfirst be determined that the
fish tape or wiresvill not contact any eneizged line or equipment.

(23) WAC 29645-335 on clearancasnustbe complied with. Also WAC 2985-345 and/or
WAC 29645-355 on groundingnustbe complied with.

(24) Defective cablesWhere a cable in a manhole has one or more abnormalities that could lead
to or be an indication of an impending fault, the defective cabktbe deenergized before
any employee may work in the manhole, except when service load conditions and a lack of
feasible alternatives require that the cable remain energized. Indbaen®mloyees may
enter the manhole provided they are protected from the possible effects of a failure by
shields or other devices that are capable of containing the adverse effects of a fault in the
joint.

Note: Abnormalities such as oil or compound leakfrom cables or joints,
broken cable sheaths or joint sleeves, hot localized surface temper
of cables or joints, or joints that are swollen beyond normal tolerang
are presumed to lead to or be an indication of an impending fault.

(25) Sheath comuity. When work is performed on buried cable or on cable in manholes,
metallic sheath continuitywustbe maintained by bonding across the opening (or by
equivalent means), or the cable sheatistbe treated as energized.

Page 42



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

WAC 296-45-225 Underground residential distribution (URD).

1)

)

General.

(@)

(b)

(©)

(d)
(e)
()
(9)
(h)

Each employeenustbe knowledgeable of the equipment provided for their use
andmustat all times use this equipment only for the purpose intended.

U.R.D. cables which are properly insulated for the gasato which they are
energizednustbe considered as an effective barrier to protect the employees and
Table2 need not apply.

() Workers will take adequate precautions to avoid physical contact with
energized U.R.D. cable by using approved procedudstgorotective
devices.

(i) When handling energized U.R.D. primary cables, the warktbe done
with approved tools and/or procedures by two qualidiedtricalemployees.
Switching is exempt from this rule.

(i)  When energized terminators or lekkkak elbows are handled by a hot stick,
theremustbe two qualifiecelectricalemployees at the scene.

When energized paghounted transformers or similar equipment are to be left
unlocked and open, theyustbe attended by @esignate@mployee.

Approved tools and procedurasistbe used to remove any debris, vines, weeds,
etc., from an underground system.

A primary and secondary system neutral on any energized c¢imasthot be
opened under any circumstances except for testing.

Primary andsecondary neutralaustbe firmly connected and grounded before
the circuit or equipment is energized.

Where different phases are in the same vault, enclosures, or parked in some
manner that they could be looped, these phasssbe marked or ideniid.

Bayonet fuses:
(1 Bayonet fusesustnot be closed into suspected faults or overloads.

(i) Submersible U.G. transformer installations will require other methods of
energizing or deenergizing and bayonet fusastnot be used for this
purpose.

(i)  Bayonet fusesmustonly be operated after padount transformers have
been properly vented.

(v)  Bayonet fusemustonly be operated in accordance with manufacturing
design and rating capabilities.

Working on cables

(@)

Before any work is to begpformed on underground cables and apparatus carrying
high voltage, theynustbe deenergized with the following exceptions:
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(b)

(€)

() Replacing fuses, operating switches, closing or openingdeak elbows,
when approved protective devices are used.

(i) Work in the highvoltage compartment of padounted transformers and
similar equipment installed above ground, provided the work is done by
approved methods.

Only one energized conductoiustbe worked on at any one time, and protective
meangnustbe usedd insulate or isolate it from all others.

When work is to be performed in manholes containing any wires or appliances
carrying electrical current, theyustbe in a sanitary condition.
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WAC 296-45-255 Protective equipment.

1)

)

3)
(4)

()

(6)
(7)
(8)

(9)

Rubber protective equipmemiust be in accordance with and tested as follows:

Item Standard

Rubber Insulating Gloves (ASTM) D 120-2002

Rubber Matting for Use (ASTM) D 178-2001
Around Electrical Apparatus

Rubber Insulating Blankets (ASTM) D 1048-1999

Rubber Insulating Hoods (ASTM) D1049-2002

Rubber Insulating Line Hose (ASTM) D1050-1999

Rubber Insulating Sleeves (ASTM) D 1051-2002

No protective equipment or material other than rublestbe used:Provided,That such

other nonconductive equipment may be used if it pes/@jual or better (dielectric)

electrical and mechanical protection than rubber protective equipfentided,That the
employer obtain before placing in service, manufacturer's data or other data to demonstrate
that such nonrubber protective equipnaatvided equal or better electrical and mechanical
protection than approved rubber equipment.

Protective equipmemustnot be used at voltages in excess of that for which the
manufacturer has supplied data to the employer demonstratiriggttfor such voltages.

No protective equipmembustbe modified, altered, or used for purposes other than those for
whichit is designed unless and until the manufacturer has, in writing, agreed or suggested
that there be such modification, alteration se.

Each rubber glove befoieis usedmustbe inspected for defects and an approved air test
performed. If, upon inspection, rubber gloves are either defective or appear to be defective,
theymustnot be used.

Before being placed in servicel albber protective equipmentustbe numbered and
records kept for test purposes and assignment.

Rubber protective equipmemiustnot be used unless it has been dielectrically tested within
six months and bears marking or identification of the datieedtfest or the expiration date.

Protector gloves must be worn over insulating gloves.

Exception  Protector gloves need not be used with Class 0 gloves, unde
limited-use conditions, where small equipment and parts
manipulation necessitate unusualkglh finger dexterity.

Note: Extra care is needed in the visual examination of the glove and in the
avoidance of handling sharp objects.

Rubber gloves when not in usristbe carried in an approved bag provided and designed
for that purpose. Hnustbe provided by the employer and made available to the employees.
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(10)

(11)
(12)

(13)
(14)

(15)

Approved rubber gloves and carrying lmagstbe assigned to each employee who works
with, or is exposed to energized parts.

Rubber protective equipmemiustnot be vulcanized or pehed.

A compartment or bomustbe provided on each electric line truck, which box or
compartmenmustbe used for storing rubber protective equipment. No equipmestbe

stored in said compartment or box which can or could cause damage tdottre rub

equipment or goods placed in the compartment or box. Additionally, a separate container or
compartmenimustbe provided for rubber blankets.

Line hosemustnot be doubled on themselves at any time. All blankets before storage must
be wiped cleaand rolled, not folded, before being placed in the container or box.

Protective line equipment of material other than rubfestbe kept clean and visually
inspected before each use.

If protective line equipment of material other than rubbé&rusd to be substantially

defective or unsuitable for the purpose for whidk designed and intended, said protective
line equipmenmustnot be used for personal protection of employees as may be required in
Table2 of this chapter. Said protectivad equipmentiustbe marked defective but may be
otherwise used unless the defect or damage to said protective line equipment creates
additional safety hazards.

WAC 296-45-25505 Personal protective equipment.

1)

)

3)

General Personal protective equipméRPE) mustmeet the requirements of chap2é6-
24WAC, Part L andhe PPE requirements in cha@86-800WAC. PPE required by

these chapters or a hazard assessment will be provided by the employer at no cost to the
employee.

All protective hatgnustbe in accordance with the specifications of ANSI 28814,
AmericanNational Standard for Industrial Head Protectiolassk, andmustbe worn at
the jobsite by employees who are exposed to overhead or electrical hazards.

Goggles, hearing protection, respirators, rubber gloves, and other such personal protective
devicesmustnot be interchanged among employees unless they have been sanitized.

Note: Extra care is needed in the visual examination of the glove and in the
avoidance of handling sharp objects.

WAC 296-45-25510 Fall protection.

(1)

()

Personal fall arrestystemsnustmeet the requirements dhapter296-880WAC, Unified
safety standards for fall protection

Personal fall arrest equipment used by employees who are extpdsezards from flames

or electric arcs, as determined by the employer under WA@2325(13),mustbe

capable of passing a drop test equivalent to that required by subsection (3)(1) of this section
after exposure to an electric arc with a heat enafrg@+5 cal/cn?.
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3) Body belts and positioning straps for wgpsitioning equipmenustmeet the following
requirements:

@ Hardware for body belts and positioning strapsstmeet the following
requirements:

() Hardwaremustbe made of drofiorged séel, pressed steel, formed steel, or
equivalent material.

(i) Hardwaremusthave a corrosionesistant finish.
(i)  Hardware surfacasiustbe smooth and free of sharp edges.

(b) Bucklesmustbe capable of withstanding an 8.9 kilonewton (2,000 pdorod)
tension test with a maximum permanent deformation no greater than 0.4 millimeters
(0.0156 inches).

(c) D-rings musbe capable of withstanding a 22 kilonewton (5,000 pdarck)
tensile test without cracking or breaking.

(d) Snaphooksnustbe capable ofvithstanding a 22 kilonewton (5,000 poufadice)
tension test without failure.

Note: Distortion of the snaphook sufficient to release the keeper is consio
to be tensile failure of a snaphook.

(e)  Top grain leatherrdeather substitute may be usedha manufacture of body belts
and positioning straps; however, leather and leather substitutestbe used alone
as a loaebearing component of the assembly.

® Plied fabric used in positioning straps and in lbadring parts of body beltsust
be canstructed in such a way that no raw edges are exposed giiesi® not
separate.

(9) Positioning strapeustbe capable of withstanding the following tests:

() A dielectric test 0819.7 volts, AC, per centimeter (25,000 volts per foot) for
three mintes without visible deterioration;

(i) A leakage test of 98.4 volts, AC, per centimeter (3,000 volts per foot)with a
leakage current of not more than 1Am

Note: Positioning straps that pass diredrrent tests at equivalent voltages
considered as neéing this requirement.

(i)  Tension tests of 20 kilonewtons (4,500 pawfuice) for sections free of
buckle holesnd of 15 kilonewtons (3,500 powgfbrce) for sections with
buckle holes.

(iv) A buckletear test with a load of 4.4 kilonewtons (1,0@Qipds-force); and
(V) A flammability test in accordance with Table 1.
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Table 1 Flammability Test

Test Method Criteria for Passing the Test
Vertically suspend a 500 mm (19.7 inch) Any flames on the positioning strap must
length of strapping supporting a 100 kg self-extinguish.
(220.5 Ib) weight. The positioning strap must continue to

support the 100 kg (220.5 Ib) mass

Use a butane or propane burner with a 76
mm (3 inch) flame.

Direct the flame to an edge of the strapping
at a distance of 25 mm (1 inch).

Remove the flame after 5 seconds.

Wait for any flames on the positioning strap
to stop burning.

(h)

(i)

0
(k)

()

The cushion part of the body befustcontain no exposed rivets on the inside and
mustbe at least 76 millimeters (3 inches) in width.

Tool loops mustbe situated on the body of a body belt so that the 100 millimeters (4
inches) of the body belt that is in tbenter of the back, measuring frorribg to
D-ring, is free of tool loops and any other attachments.

Copper, steel, or equivalent Inisenustbe used around the bars ofibDgs to prevent
wear between these members and the leather or fabric enclosing them.

Snaphooksnustbe of the locking type meeting the following requirements:

0)
(i)
(i)

The locking mechanismustfirst be released, ordestructive forcenustbe
placed on the keeper, before the keeper will open.

A force in the range of 6.7 N (1.5 Ibf) to 17.8 N (4 livijstbe required to
release the locking mechanism.

With the locking mechanism released and with a force apphehe keeper
against the face of the nose, the keepenotbegin to open with a force of
11.2N (2.5 Ibf) or less andchustbegin to open with a maximum force of
17.8 N(4 Ibf).

Body belts and pasoning strapsmustbe capable of withstanding a @rtest as
follows:

(i)

(ii)

(iii)

The test massiustbe rigidly constructed of steel or equivalent material
with a mass of 100 kg (220.5 Ibm). For wqriisitioning equipment used
by employees weighing more than 140 kg (310 Ibm) fully equipped, the
test massnustbeincreased proportionately (thaf ike test mass must
equal the mass of the equipped worker divided by 1.4

For body belts, the body bettustbe fitted snugly around the test mass
andmustbe attached ttheteststructure anchorage point by meanhs
wire rope.

For positioning straps, the straqustbe adjusted to its shortest length
possible to accommodate the test and connected to tredrtegtire
anchorage point at one end and to the test mass on the other end.
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(iv)  The test masswustbe dropped an unobstructed distance of 1 meter (39.4
inches) from a supporting structure that will sustain minimal deflection
during the test.

(v) Body beltsmustsuccessfully arrest the fall of the test massrandtbe
capable of supporting the mass aftes test.

(vi)  Positioning strapmustsuccessfully arrest the fall of the test mass without
breaking, and the arrest forcannotexceed 17.8 kilonewtons (4,000
pounds-force). Additionally, snaphooks on positioning strapanot
distort to such an extethat the keeper would release.

Note: When used by employees weighimgmore than 140 kg (310 Ibm) full
equipped, body belts and positioning straps that conform to Americ
Society of Testing and Materials Standard Specifications for Persor
Climbing Equipment, ASTM f 88712, are deemed to be in complian
with (I) of this subsection.

(4) The following requirements apply to the care and use of personal fall protegtigoment.

(&  Work-positioning equipmennustbe inspected before use each day to determin
that the equipment is in safe working condition. Wpdsitioning equipment that
is not in safe working conditiomustnot be used.

Note: Work-Positioning Equipment Inspection Guidelines are located in
Appendix E of this chapter.

(b) Personal fall arrestystemsmustbe used in accordance with cha#86-880
WAC, Unified safety standards for fall protection.

Note: Fall protection equipment rigged to arrest fallsagssidered a fall arres
system and must meet the applicable requirements for the design &
use of those systems. Fall protection equipment rigged for work
positioning is considered woyositioning equipment and must meet
applicable requirements ftlie design and use of that equipment.

(c) The employemustensure that employees use fall protection systems as follows:

0) Each employee working from an aerial hfiustuse a fall restraint system
or a personal fall arrest system.

(i) Except as provided in (cjif of this subsection, each employee in
elevated locations more than 1.2 meters (4 feet) above the ground on
poles, towers, or similar structunegistuse a personal fall arrest system,
work-positioning equipment or fall restraint system, as appropifates
employer has not provided other fall protection meeting chap&880
WAC, Unified safety standards for fall protection.

(i)  Each qualifiecelectricalemployes climbing or changing location on poles,
towers, or similar structures must use fall protection equipment unless the
employer can demonstrate that climbing or changing location with fall
protection is infeasible or creates a greater hazard than climbing o
changing location without it.
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(5)

(6)

Notes

T

These subsections apply to structures that support overhead electric
transmission and distribution lines and equipment. They do not apply
portions of buildings, such as loading docks, or to electric equipisech
as transformers and capacitors. Chap8&880WAC, Unified safety
standards for fall protectiozontains the duty to provide fall protection
associated wh walking and working surfaces.

Until the employer ensures that employees are proficient in climbing
the use of fall protection under WAC 246-065(8), the employees are
not considered fAqualified el ect
and(iii) of this subsection. These subsections require unqualified
employees (including trainees) to use fall protection any time they are
more than 1.2 meters (4 feet) above the ground.

(d)
(€)

Work-positioning systemmustbe rigged so that an employee ceeeffall no
more than 0.6 meters (2 feet).

Anchorages for worpositioning equipmennustbe capable of supporting at
|l east twice the potenti al i mpact | oad
(3,000 poung-force), whichever is greater.

Note: Wood-pole fdl-restriction devices meeting American Society of Test

Materials Standard Specifications for Personal Climbing Equipmen
ASTM F88712°' are deemed to meet the anchoratgength
requirement when they are used in accordance with manufaéturers
instructions.

(f)

Unless the snaphook is a locking type and designed specifically for the following
connections, snaphooks on wgrésitioning equipmennustnot be engaged

(1 Directly to webbing, rope, or wire rope;

(i) To each other;

(i)  To a Dring towhich another snaphook or other connector is attached.
(iv)  To a horizontal lifeline; or

(V) To any object that is incompatibly shaped or dimensioned in relation to the
snaphook such that accidental disengagement could occur should the
connected object sufficientlyepress the snaphook keeper to allow release
of the object.

Employeesnustnot wear climbers while doing work where they are not required.
Employeesnustnot continue to wear their climbers while working on the ground; except

for momentary or short perisf time on the ground.

Employees, when working from a hook ladder, must either belt themselves securely to

the ladder, attach themselves to the strustoyameans of a safety line, or belt
themselves to ladder safety equipment, winnelstconsist of a afety rope or belting
threaded through the rungs or secured to the ladder at intervals of not more than three
feet.

Page 50


https://lni.wa.gov/safety-health/safety-rules/rules-by-chapter/?chapter=880

Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(7)
(8)

9)

(10)

(11)

(12)
(13)

Before an employee throws their weight on a belt, the employsédetermine that the
snaps or fasteners are properly engaged.

Safety strapmustnot be placed around poles above the eamssexcept where it is not
possible for the strap to slide or be slipped over the top of the pole by inadvertence of the
employee. Neither end of the strapistbe allowed to hang loose or dangle while the
employee is ascending or descending poles or other structures.

Body belts and safety strapsistnot be stored with shagdged tools or near sharp

objects. When a body belt, safety strap and climbers are kept in the same container, they
mustbe storedn such a manner as to avoid cutting or puncturing the material of the body
belt or safety strap with the gaffs or climbers.

Employeesnustnot attach metal hooks or other metal devices to body belts. Leather
straps or rawhide thongsusthave hardwood dibre crossbars. Leather straps and
rawhide thongsnustnot have metal or other conductive crossbars on them.

Climbing gaffsmustbe kept properly sharpened amdstbe at least-11/8 inches in
length.

Lifelines mustbe protected against being cut or alech

Fall arrest equipment, work positioning equipment, or travel restricting equipnusit

be used by employees working at elevated locations more than 4 feet (1.2 m) above the
ground on poles, towers, or similar structures if other fall protectiondtdseen

provided.

Page 51



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

WAC 296-45-275 Ladders, platforms, and manhole steps.

Q) General Requirements for ladders contained in ch&22é876WAC apply, except as
specifically noted in subsection (2) of this section.

(2) Special ladders and platformPBortable ladders and platforms used on structures or
conductors in conjunction with overhead line work need not meet clz86t8i7 6 WAC.
However, these ladders and platformsstmeet the following requirements:

@) Ladders and platformsustbe secured to prevent their becoming accidentally
dislodged.

(b) Ladders and platformsumstnot be loaded in excess of the working loads for
which they are designed.

(c) Ladders and platforms may be used only in applications for which they were
designed.

(d) In the configurations in which they are used, ladders and platimustbe
capable of supgrting without failure at least 2.5 times the maximum intended
load.

(e)  All laddersmustbe handled and stored in such a manner as to prevent damage to
the ladder.

) When ascending or descending a ladder, the empfaystace the ladder and
have freause of both hands.

(g)  All defective laddersnustbe taken out of service and labeled as defective.

(h)  When a ladder is being used whismotfixed or otherwise secured, thareist
be an attendant to hold the ladder and watch traffic when the work g dene
on streets, alleys, sidewalks, or in industrial plants or other places where there
exists the possibility of accidental contact with the ladder by third persons or
vehicles.

0) When working on the ladder, employaeast where possible, tie thep of the
ladder to a substantial object to prevent falling unless the ladder is equipped with
approved hooks which may be used for the same purpose.

(), Portable laddersiustnot be moved with employees on the ladder.

(K) No employeenustascend or descdra rolling ladder while it is moving.
) No employeenuststand on the top two steps of a step ladder.

(m)  No employeenustuse a step ladder as a straight ladder.

(n) Ladderanustalways be placed on a secure footing with both legs resting firmly
on thelower surface.

(0) Ladders made by fastening cleats or similar devices across a singleistilot
be used.

3) Conductive laddersPortable metal ladders and other portable conductive laddists m
not be used near exposed energized lines or equipmentevidn in specialized
high-voltage work, conductive laddemsustbe used where the employer can demonstrate
that nonconductive ladders would present a greater hazard than conductive ladders.
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Note: A greater electrical hazard would be static electricithsagmight be
found in extra high voltage substations.

(4)  All conductive or metal ladderaustbe prominently marked and identified as being
conductive ananustbe grounded when used near energized lines or equipment.

Note: See chapte296-876 WAC for additional ladder requirements.
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WAC 296-45-285 Hand and portable powered tools.

(1)

)

General requirements

(@)
(b)

()
(d)
(e)
(f)
(9)

The employemustassure that each hand and portable powe@dihcluding
any tool provided by an employee, is maintained in serviceable condition.

The employemustassure that each tool, including any tool provided by an
employee, is inspected before initial use during each workshift. At a minimum,
the inspecthn mustinclude the following:

0] Handles and guards, to assure that they are soundfitiigit, properly
shaped, free of splinters and sharp edges, and in place;

(i) Controls, to assure proper function;

(i)  Heads of shock, impaclriven and drivingools, to assure that there is no
mushrooming;

(iv)  Cutting edges, to assure that they are sharp and properly shaped; and
(V) All other safety devices, to assure that they are in place and function
properly.

The employemustassure that each toolused only for purposes for which it has
been designed.

When the head of any shock, impdciven or driving tool begins to chip,must
be repaired or removed from service.

The cutting edge of each tamlustbe sharpened in accordance with
manufaturer's specifications whenever it becomes dull during the workshift.

Each toolmustbe stored in the provided location when not being used at a work
site.

Racks, boxes, holsters or other meamstbe provided, arranged and used for the
transportéion of tools so that a hazaisinotcreated for any vehicle operator or
passenger.

Electric equipment connected by cord and plug must meet the following requirements:

(@)
(b)

Cord and plugconnected equipment supplied by premises wiring is covered by
chapter296-24 WAC, Part L and WAQ96-800-280.

Any cord and plugconnected agjpment supplied by other than premises wiring
mustcomply with one of the following instead of chap2&6-24 WAC, Part L
and WAC296-800-280.

0) It mustbe equipped with a cord containing an equipment grounding
conductor connected to the tool frame and to a means for grounding the
other end (however, this option may hetused where the introduction of
the ground into the work environment increases the hazard to an
employee); or

(i) It mustbe of the doublénsulated type conforming to chap96-24
WAC, Part L and WAQ96-800-280; or
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3)

(4)

(i) It mustbe connected to the power supply through an isolating transformer
with an ungrounded secdary.

Portable and vehiclmmounted generatardPortable and vehiclmounted generators used
to supply cordand plugconnected equipmentustmeet the following requirements:

(@)

(b)
(©)
(d)

The generator may only supply equipment located on the generator or the vehicle
and cord and plugconnected equipment through receptacles mounted on the
generator or the vehicle.

The noncurrentcarrying metal parts of equipment and the equipment grounding
conductor terminals of the receptaahegstbe bonded to the generator frame.

In the case of vehiclmounted generators, the frame of the generatatbe
bonded to the vehicle frame.

Any neutral conductomustbe bonded to the generator frame.

Hydraulic and pneumatic tools must meet the following requirements:

(@)

Safe operating presres for hydraulic and pneumatic tools, hoses, valves, pipes,
filters, and fittingamustnot be exceeded.

Note:

If any hazardous defects are present, no operating pressure would
safe, and the hydraulic or pneumatic equipment involved may not b
used. In the absence of defects, the maximum rated operating pres
is the maximum safe pressure.

(b)
()

A hydraulic or pneumatic tool used where it may contact exposed livenpasts
usenonconductive hoses and be designed and maintained for such use.

The hydraut system supplying a hydraulic tool used where it may contact
exposed livgpartsmustprovide protection against loss of insulating value for the
voltage involved due to the formation of a partial vacuum in the hydraulic line.

Note:

Hydraulic lines withoticheck valves having a separation of more the
35 feet (10.7 m) between the oil reservoir and the upper end of the
hydraulic system promote the formation of a partial vacuum.

(d)

(€)
(f)

A pneumatic tool used on energized electric lines or equipment or used where it

may contact exposed live pamsustprovide protection against the accumulation
of moisture in the air supply.

Pressurenustbe released before connections are broken, unless quick acting,
self-closing connectors are used. Hosesst notbe kinked.

Employeescannotuse any part of their bodies to locate or attempt to stop a
hydraulic leak.
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WAC 296-45-295 Gasoline engine power chain saws.

(1)

(2)
3)
(4)

(5)

(6)
(7)

(8)
9)

(10)

(11)

(12)
(13)

(14)
(15)

Each chain saw placed into initial service after February 9, 18@&be equipped with

a chain brake anthustothawise meet the requirements of the ANSI B17801.2

ASaf ety Requi r eememetrse df oCrhEdslachaiBlsawplaced into
service before February 9, 1998ustbe equipped with a protective device that
minimizes chain saw kickback, i.e., reéddickback bar, chains, bar tip guard or chain
brake. No chawsaw kickback devicenustbe removed or otherwise disabled.

Gasolineengine power saw operatiomsistmeet the requirements of WAZ96-54-
537(10).

The chain savwnustbe operated and adjusted in accordance with the manufacturer's
instructions.

The employer must ensure that each chain saw, including any chain saw provided by an
employee, is inspected beoinitial use during each workshift. At a minimum, the
inspectionmustinclude the following:

@) Chainsaw chains, to assure proper adjustment;
(b) Chainsaw mufflers, to assure that they are operational and in place;

(c) Chain brakes and nose shielding devicesssure that they are in place and
function properly;

The chain sawnustbe fueled at least 10 feet (3 m) from any open flame or other source
of ignition.

The chain sawnustbe started at least 10 feet (3 m) from the fueling area.

The chain sawnustbe stated on the ground or where otherwise firmly supported. Drop
starting a chain saw is prohibited.

The chain sawnustbe started with the chain brake engaged.

The chain sawnustbe held with the thumbs and fingers of both hands encircling the
handles duringperation unless the employer demonstrates that a greater hazard is posed
by keeping both hands on the chain saw in that particular situation.

The chairsaw operatomustbe certain of footing before starting to cut. The chain saw
mustnot be used in agsition or at a distance that could cause the operator to become
off-balance, to have insecure footing, or to relinquish a firm grip on the saw.

Prior to felling any tree, the chain saw operatwistclear away brush or other potential
obstacles which mighnterfere with cutting the tree or using the retreat path.

The chain sawnustnot be used to cut directly overhead.

The chain sawnustbe carried in a manner that will prevent operator contact with the
cutting chain and muffler.

The chain sawnustbe shu off or at idle before the feller starts their retreat.

The chain sawnustbe shut down or the chain brakeistbe engaged whenever a saw is
carried further than 50 feet (15.2 m). The chain sawtbe shut down or the chain
brakemustbe engaged whensaw is carried less than 50 feet if conditions such as, but
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(16)

not limited to, the terrain, underbrush and slippery surfaces, may create a hazard for an
employee.

Note: When an employee working aloft in trees or on poles when support

climbing spurs andlienbing belt, or when an employee is working fro
a vehicle mounted elevating and rotating work platform meeting the
requirements of chapt@96-869WAC, Elevatirg work platforms, leg
protection covering the full length of the thigh to the top of the boot
each leg to protect against contact with a moving chain saw is not
required.

Each power saw weighing more than 15 pounds (6.8 kilograms, service weigl#) that
used in treemustbe supported by a separate line, except when work is performed from
an aerial lift and except during topping or removing operations where no supporting limb
will be available, and the following:

(@)
(b)
(©)
(d)
(€)
(f)

Each power samnustbe equipped with eontrol that will return the saw to idling
speed when released;

Each power samnustbe equipped with a clutch anaustbe so adjusted that the
clutchwill not engage the chain drive at idling speed;

Drop starting of saws over 15 pounds (6.8 kg) is perchitéside of the bucket
of an aerial lift only if the area below the lift is clear of personnel;

A power saw engine may be started and operated only when all employees other
than the operator are clear of the saw;

A power sawcannotbe running when the saw being carried up into a tree by an
employee; and

Power saw enginaaustbe stopped for all cleaning, refueling, adjustments, and
repairs to the saw or motor, except as the manufacturer's servicing procedures
require otherwise.
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WAC 296-45-305 Live-line tools.

(1) Design of tools Live-line tool rods, tubes, and polesistbe designed and constructed to
withstand the following minimum tests:

€)) 100,000 volts per foot (3281 volts per centimeter) of length for 5 minutes if the
tool is made of fiberglaseinforced plastic (FRP); or

(b) 75,000 volts per foot (2461 volts per centimeter) of length for 3 minutes if the tool
is made of wood; or

(c) Other tests that the employer can demonstrate are equivalent.

Note: Live-line tools using rod and tube that meet ASTM F9242013),
Standard Specification for FiberglaBginforced Plastic (FRP) Rod an
Tube Used in LiveLine Tools, conform to subsection (1)(a) of this
section.

(2) Condition of tools

@) Each liveline toolmustbe wiped clean and visually inspected for defects before
use each day.

(b) If any defect or contamination that could adversely affect the insulating qualities
or mechanical integrity of the liviine tool is present after wiping, the taalst
be removed from service and examined and tested according to thia Sedtice
being returned to service.

(c) Live-line tools used for primary employee protectioastbe removed from
service every two years and whenever required undesgti®n for examination,
cleaning, repair, and testing as follows:

(1 Each toolmustbethoroughly examined for defects.

(i) If a defect or contamination that could adversely affect the insulating
gualities or mechanical integrity of the Iiae tool is found, the tool
mustbe repaired and refinished mustbe permanently removed from
sewice. If no such defect or contamination is found, the noastbe
cleaned and waxed.

(i)  The toolmustbe tested in accordance with this section under the
following conditions:

(A)  After the tool has been repaired or refinished; and

(B)  After the examinatioiif repair or refinishings notperformed,
unless the tool is made of FRP rod or feiled FRP tube and the
employer can demonstrate that the tool has no defects that could
cause it to fail in use.

(iv)  The test method usedustbe designed to verify theol's integrity along
its entire working length and, if the tool is made of fiberglassforced
plastic, its integrity under wet conditions.

(v)  The voltage applied during the testsistbe as follows:
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(A) 75,000 volts per foot (2461 volts per centier@bf length for one
minute if the tool is made of fiberglass; or

(B) 50,000 volts per foot (1640 volts per centimeter) of length for one
minute if the tool is made of wood; or

(C)  Other tests that the employer can demonstrate are equivalent.

Note: Guideines for the examination, cleaning, repairing, andarvice
testing of liveline tools are contained in the Institute of Electrical an
Electronics Engineers Guide for-8ervice Maintenance and Electrica
Testing of LiveLine Tools, IEEE Std.53:2009.

(d) Live-line tools and ropenustbe stored and maintained and used in such a manner
as to prevent damagéive-line tools and ropesiustnot be used for purposes
other than line work.
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WAC 296-45-315 Materials handling and storage.

(1)
(2)

(3)

(4)

(5)
(6)

General Material handhg and storagenustconform to the requirements of chap286
24WAC, Part D.

Materials storage near energized lines or equipment. In areas not restrictelifiedqu
electrical employees onlypaterials or equipmermannotnot be stored closer to

energized lines or exposed energized parts of equipment than the following distances plus
an amount providing for the maximum sag and side swing of all conductors and

providing for the height and movement of material handling equipment:

@) For lines and equipment energized at 50 kV or less, the distance is 10 feet (305
cm).

(b) For lines and equipment energized at more than 50 kV, the distance is 10 feet
(305 cm) plus 4 inchgd.0 cm) for every 10 kV over 50 kV.

(c) In areas restricted to qualifiaiectricalemployees, materiainnotbe stored
within the working space about energized lines or equipment.

Note: Requirements for the size of the working space are contained in W
296-45-475(1) and 29615-48515.

Prior to unloading steel, poles, crossarms and similar materials, thelstbe
thoroughly examined to determine if the load has shifted, binders or stakes have broken
or the load is otherwise hazardous to employees.

The hast ropemustnot be wrapped around the load. This provisuidh not apply to
electric construction crews when setting or removing poles.

Pole handling

€) During pole hauling operations, all loagsistbe secured to prevent
displacement, and a red flagug be displayed at the trailing end of the longest
pole.

(b)  While loading and unloading materials, roadwaysstnot be blocked unless
approved traffic control is used.

(c) When hauling poles during darkness, illuminated warning dewcessbe
attached to the tileng end of the longest pole in accordance with the state of
Washington motor vehicle code.

(d) Framing. During framing operations, employees must not work under a pole or a
structure suspended by a cranefr@dme or similar equipment unless the pole or
structure is adequately supported.

Tag lines When necessary to control loads, tag lines or other approved denvistdse
used.

Oil filled equipment During construction or repair of oil filled equipment, the oil may be
stored in temporary containers ottiean those required by WAZ96155270, such as
pillow tanks.

(7) Storage of tools and materialé\ll tools and materialsustbe stored in a safe and orderly

mannerin yards for equipment and other areas.
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WAC 296-45-325 Working on or near exposed energized

parts.

This section applies to work on exposed live parts, or near enough to them, to expose the
employee to any hazard they present.

(2) General Only qualifiedelectricalemployees may work on or with exposed energized
lines or parts of equipmenOnly qualifiedelectricalemployees may work in areas
containing unguarded, uninsulated energized lines or parts of equipment operating at 50
volts or more. Electricties and equipmentustbe considered and treated as energized
unless the provisions of WAC 29%-175 through 2961517565 or 29645-335 have
been followed.

(2) Except as provided in subsection (3) of this section, at least two qualdiettical
employeesnustbe present while the following types of work are being performed:

(@)
(b)

(©)

(d)
(e)

Installation, removal, or repair of lines that are energized at more than 600 volts;

Installation, removal, or repair of deenergized lines if an employee is exposed to
contact with otheparts energized at more than 600 volts;

Installation, removal, or repair of equipment, such as transformers, capacitors, and
regulators, if an employee is exposed to contact with parts energized at more than
600 volts;

Work involving the use of mechaniaadiuipment, other than insulated aerial lifts,
near parts energized at more than 600 volts; and

Other work that exposes an employee to electrical hazards greater than or equal to
those posed by operations that are specifically listed in subsection 2d@)h
(d) of this section.

Notes
il

One qualifiecelectrical employee will serve principally as a standby person w
must be so located that they may physically reach the other qualdetrical
employee in the event of an accident either with theidloarwith a hot stick
twelve feet or less in length. The standby person will be so positioned as to
able to observe the other employee, their bodily movements, and verbally wi
any impending dangers. In no case when working in pairs will quatifessdrical
employees work simultaneously on energized wires or parts of different phas
polarity.

When installing or removing a hot line clamp connection on a multiphase sys
it is permissible for the second qualified electrical employee to staatithe
lower controls of the aerial lift provided the connection or disconnection doeg
interrupt or pick up the load. The hot line clamp and connecting jumper mus
constructed so it cannot make contact with any other energized parts. The V
must not be performed above lines or apparatus energized at more than 600

In cases of necessity the stamgperson may temporarily assist the other quali
electrical employee provided that they both work on wires or parts of the san
phase or polarity Both qualified electrical employeeasustso position themselve
so that the presence of the second person does not increase the hazard.
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®3)

(4)

The provisions of WAC 29d5-325(2)do notapply to (a) through (e) of this subsection.
In addition to the requireemts of (4), a qualifieélectricalemployee working under this
subsection (3), must position themselves sottiet areneither within reach of nor
otherwiseexposed to contact with energized parts.

(&8  When refusing circuits or equipment with a hot stick.
(b)  When operating switches by means of operating handle or switch sticks.

(c) When installing or removing a hot line clamp connection with an approved hot
stick on a singlghase line or apparatus, providing that the connection or
disconnectiordoes notnterruptor pick up a load.

Notes

1 The hot line clamp and connecting jumper must be constructed so {
cannot make contact with any other energized parts.
1 On a multiphase feed this applies only when one siplgéese line or

apparatus is present on the loacesid

(d)  When installing or removing by hot stick simple load metering devices provided
the connectiomloes notnterrupt or pickup load.

(e) Emergency repairs to the extent necessary to safeguard the general public.

Minimum approach distanced he employemustensure that no employee approaches
or takes any conductive object closer to exposed energized parts than set forth &) Table
unless:

(&) The employee is insulated from the energized part (insulating gloves or insulating
gloves and sleeves worn in accordand® wubsection (6) of this section are
considered insulation of the employee only with regard to the energized part upon
which work is being performed); or

(b)  The energized part is insulated from the employee and from any other conductive
object & a differen potential;

(c) Appendix A of this chapter contains additional information relating to working on
exposed energized parts

(d) For voltages over 72.5 kilovolts, the employer must determine the maximum
anticipated peunit transient overvoltage, phaseground, through an
engineering analysis or assume a maximum anticipatedniietransient
overvoltage, phast-ground, in accordance with Table 4 of this sectidfhen
the employer uses portable protective gaps to control the maximum transient
overvoltag, the value of the maximum anticipated-peit transient overvoltage,
phaseto-ground, must provide for five standard deviations between the statistical
sparkover voltage of the gap and the statistical withstand voltage corresponding
to the electrical amponent of the minimum approach distantae employer
must make any engineering analysis conducted to determine maximum
anticipated peunit transient overvoltage available upon request to employees and
to the department for examination and copying.
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Table 2 AC Live Work Minimum Approach Distance

Distance to Employee

Voltage in Kilovolts Phase-to-Phase* Phase-to-Ground Phase-to-Phase
(ft-in) (ft- (m) (ft-in) (ft- (m)
1/10) 1/10)
Table 2-A For Voltages of 72.5 KV and Less
(1,2,3,4)
0 to 0.050 not specified not specified
0.051 to 0.300 avoid contact avoid contact
0.301 to 0.750 (1'-2") 1.09 (0.33) (1-2") 1.09 (0.33)
0.751 to 5 (2'-1" 2.07 (0.63) (2'-1" 2.07 (0.63)
5.1 to 15.0 (2'-2") 2.14 (0.65" | (2-3") 2.24 (0.68)
151 to 36 (2'-7" 2.53 (0.77) (3-0" 2.92 (0.89)
36.1 to 46.0 (2'-10" 2.76 (0.84) (3-3" 3.22 (0.98)
46.1 to 72.5 (3-3" 3.29** (1.00) (4'-0") 3.94 (1.20)

IEmployers may use the minimum approach distances in this table provided the worksite is at an elevation of 3,000
feet (900 meters) or less. If employees will be working at elevations greater than 3,000 feet (900 meters) above mean
sea level, the employer must determine minimum approach distances by multiplying the distances in this table by the
correction factor in Table 3 below, altitude correction factors.

2For single-phase systems, use voltage-to-ground.

3For single-phase lines off three phase systems, use the phase-to-phase voltage of the system.

4The 46.1 to 72.5 kV phase-to-ground 3-3 distance contains a 1-3 electrical component and a 2-0 inadvertent
movement component.

Table 2-B For Voltages of 72.6 KV and up (>%7)
72.6 to 121 3'-9")** 3.71* (1.13) (4'-8") 4.66 (1.42)
121.1 to 145.0 (4-4") 4.27 (1.30) | (5-5" 5.38 (1.64)
145.1 to 169.0 (4-10  4.79 (1.46) | (6-5" 6.36 (1.94)
169.1 to 242.0 (6'-8" 6.59 (2.01) | (10-2" 10.10 (3.08)
2421 to 362.0 (11-3) 1119  (3.41) | (18-2") 18.11 (5.52)
362.1 to 420.0 (14-0") 13.94  (4.25) | (22-5") 22.34 (6.81)
420.1 to 550.0 (16-8") 16.63  (5.07) | (27-1") 27.03 (8.24)
550.1 to 800.0 (22-7") 2257  (6.88) | (37-5") 37.34 (11.38)

SEmployers may use the minimum approach distances in this table provided the worksite is at an elevation of 3,000
feet (900 meters) or less. If employees will be working at elevations greater than 3,000 feet (900 meters) above mean
sea level, the employer must determine minimum approach distances by multiplying the distances in this table by the
correction factor in Table 3 below, altitude correction factors.

SEmployers may use the phase-to-phase minimum approach distances in this table provided that no insulated tool
spans the gap and no large conductive object is in the gap. (See Equation 1 for voltages of 72.6-800 kV in Appendix
A.

“The 72.6 to 121 kV phase-to-ground 3-9 distance contains a 2-9 electrical component and a 180 inadvertent
movement component.**

Note: The clear live-line tool distance shall equal or exceed the values for the indicated voltage ranges.

Table 3 Altitude Correction Factors
Altitude above sea level (m)

A
0 to 900 1.00
901 to 1,200 1.02
1,201 to 1,500 1.05
1,501 to 1,800 1.08
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()

Table 3 Altitude Correction Factors
Altitude above sea level (m)
1,801 to 2,100 1.11
2,101 to 2,400 1.14
2,401 to 2,700 1.17
2,701 to 3,000 1.20
3,001 to 3,600 1.25
3,601 to 4,200 1.30
4,201 to 4,800 1.35
4,801 to 5,400 1.39
5,401 to 6,000 1.44

Table 4 Assumed Maximum Per-Unit Transient Overvoltage

Type of
Current Assumed Maximum Per-
Voltage Range (kV) (ac or dc) Unit Transient Overvoltage
72.6 to 420.0 ac 3.5
420.1 to 550.0 ac 3.0
550.1 to 800.0 ac 2.5
250 to 750 dc 1.8

Notes

1 WAC 29645475 (5)(a) and 2985-48525(1) contain requirements for the guardi
and isolation of live parts. Parts of electric circuits that meet these two provisic
not consider ed as isfieenavpdosaa employeerehterssthe
space intended to provide isolation from the live parts.

1 When an employee is required to work on or within reach of any unprotectec
conductors that are or may become energized at more than 50 volts and les|
600 vdts between phases, they shall take the following precautions:

T They shall wear approved insulating gloves or insulating gloves and sleeve
during the time they are working on such conductor; or

I They shall cover, with approved devices, any adjacent unpedteonductor
that could be touched by any part of their body, and use insulated tools.

i Cables which are properly insulated for the voltages to which they are
energized, shall be considered as an effective barrier to protect the emplq
and Table 2 needlot apply.

1 Appendix A of this chapter contains additional information relating to working
exposed energized parts.

Initial determination

(@) Before any work is performed, the location of energized lines and their condition,
the location and condition ofiergized equipment, the condition of the poles, the
location of circuits and equipment including power communication lines, CATV
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(6)

(7)

(8)

9)

(10)

(11)

(12)

and fire alarm circuitanustbe determinednd communicated to grioyees as
will any other particular hazard of a particularisite.

(b) No work muste performed on energized lines or parts until the voltage of such
equipment and lines is determined.

Type of insulation If the employee is to be insulated from energized parts by the use of
insulating gloves (under subsection ¢4)his section), insulating sleevesistalso be
used. However, insulating sleeves need not be used under the following conditions:

@) If exposed energized parts on which wrkotbeing performed are insulated
from the employee; and

(b) If such insulation iplaced from a position not exposing the employee's upper arm
to contact with other energized parts.

Working position The employemustensure that each employee, to the extent that other
safetyrelated conditions at the worksite permit, works in a posifrom which a slip or
shockwill not bring the employee's body into contact with exposed, uninsulated parts
energized at a potential different from the employee.

Making connections The employemustensure that connections are made as follows:

€) In conrecting deenergized equipment or lines to an energized circuit by means of
a conducting wire or device, an employeestfirst attach the wire to the
deenergized part;

(b)  When disconnecting equipment or lines from an energized circuit by means of a
conductingwire or device, an employesustremove the source end first; and

(c) When lines or equipment are connected to or disconnected from energized
circuits, loose conductoraustbe kept away from exposed energized parts.

Rubber gloves can only be used on 5,00@svai less between phases.

It mustnot be permissible to consider one part of a high voltage switch or disconnect as
deenergized for the purpose of doing work on it if the remainder of the switch or
disconnect remains energized unless approved barrieeseated which will prevent
employees who are doing the work on such equipment from coming in direct contact with
the energized parts.

Conductor support tools such as link sticks, strain carriers, and insulator cradles may be
used: Provided,That the cleainsulation is at least as long as the insulator string or the
minimum distance specified in Tal2dor the operating voltage.

Apparel.

(@  When work is performed within reaching distance of exposed energized parts of
equipment, the employenustensure thatach employee removes or renders
nonconductive all exposed conductive articles, such as key or watch chains, rings,
or wrist watches or bands, unless such artdtesotincrease the hazards
associated with contact with the energized parts.

(b) Employees musvear clothing appropriate to the season and the kind of work
being performed. Shirts or jumpers must have full length sleeves that are rolled
down. Protective hard hats and eye proteatiaistbe worn when working on or
near live parts or while climbgpoles.
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(13)

Protection from flames and electric arcs.

(@) The employemustassess the workplace to identify employees exposed to
hazards from flames or from electric arcs.

(b) For each employee exposed to hazards from electric arcs, the enmpister
make a reasoné&bestimate of the incident heat energy to which the employee
would be exposed.

Notes

1 Appendix D of this chapter provides guidance on estimating available |
energy. The department will deem employers following the guidance in
Appendix D to be in commince with (b) of this subsection. An employer
may choose a method of calculating incident heat energy not included
Appendix D if the chosen method reasonably predicts the incident ene
which the employee would be exposed.

1 This subsection does naquire the employer to estimate the incident he
energy exposure for every job task performed by each employee. The
employer may make broad estimates that cover multiple system areas
provided the employer uses reasonable assumptions about the energy
expogire distribution throughout the system and provided the estimates
represent the maximum employee exposure for those areas. For exam
the employer could estimate the heat energy just outside a substation
feeding a radial distribution system and use #séimate for all jobs
performed on that radial system.

(c) The employemustensure that each employee who is exposed to hazards from
flames or electric arcs does not wear clothing that could melt onto their skin or
that could ignite and continue to burn whexposed to flames or the heat energy
estimated under (b) of this subsection.

Note:

This subsection prohibits clothing made from acetate, nylon, polyes
rayon and polypropylene, either alone or in blends, unless the emp
demonstrates that the fabhias been treated to withstand the conditig
that may be encountered by the employee or that the employee we
clothing in such a manner as to eliminate the hazard involved.

(d)

The employemustensure that the outer layer of clothing wby an emploge,
except for clothing not required to be arc rated under (e)(i) through (v) of this
subsection, is flame resistant under any of the following conditions:

(i)

The employee is exposed to contact with energized circuit parts operating
at more than 600 volts

(i) An electric arc could ignite flammable material in the work area that, in
turn, could ignite the employeeds
(i) Molten metal or electric arcs from faulted conductors in the work area

could ignite the employees clothing; or
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(14)

(15)

(16)

Note: This sulsection does not apply to conductors that are capable of
carrying, without failure, the maximum available fault current for the

time the circuit protective devices take to interrupt the fault.

(iv)  The incident heat energy estimated under (b) of thisestibs exceeds
2.0 cal/cr.

(e) The employemustensure that each employee exposed to hazards from electric
arcs wears protective clothing and other protective equipment with an arc rating
greater than or equal to the heat energy estimated under (Iy sfiltisection
whenever that estimate exceeds 2.0 cal/ciihis protective equipmentust
cover the employeebs entire body, excep

0] Arccr at ed protection is not necessary |
employee is wearing rubber insulatigigves with protectors oif the
estimated incident energy is not more than 14 c&|/beavyduty leather
work gloves with a weight of at least 407 grifh2 oz/yd);

(i) Arc-r at ed protection Iis not necessary |
employees wearing heawguty work shoes or boots;

(i)  Arc-rated protectionisnimecessary for the empl oye:
employee is wearing head protection meeting W286-800-16055 if the
estimated incident energy is less than 9 calfomexposursinvolving
singlephase arcs in open air or 5 calfdor other exposures;

(v The protection for the employeeds he
meeting WAC296-800-16055 and a faceshield with a minimum arc rating
of 8 callcn? if the estimated incidergnergyexposure is less than 13
callcnt for exposures involving singlghase arcs in open air 9 cal/cnt
for other exposures; and

(V) For exposures involving singfghase arcs in open air, the arc rating for
the employeeds head 4xalcht lesatbamth@ r ot ect
estimated incider¢nergy.

Note: See AppendiD of this chapter for further information on the selectig
of appropriate protection.

Fuse handling When fuses must be installed or removed with one or both terminals
energized at more than 300 volts or with exposed parts energized at more thag,50 volt
the employemustensure that tools or gloves rated for the voltage are used. When
expulsiontype fuses are installed with one or both terminals energized at more than 300
volts, the employemustensure that each employee wears eye protection meéleéing
requirements of WAC 2985-25505(1), uses a tool rated for the voltage, and is clear of
the exhaust path of the fuse barrel.

Covered (noninsulated) conductorBhe requirements of this section which pertain to the
hazards of exposed live parts alsplggvhen work is performed in the proximity of
covered (noninsulated) wires.

Noncurrentcarrying metal partsNoncurrencarrying metal parts of equipment or
devices, such as transformer cases and circuit breaker housirgibge treated as
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energized athe highest voltage to which they are exposed, unless the employer inspects
the installation and determines that these parts are grounded before work is performed.

(17) Opening circuits under loadDevices used to open circuits under load condituastbe
designed to interrupt the current involved.
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WAC 296-45-335 Deenergizing lines and equipment for
employee protection.

(1) Application This section applies to the deenergizing of transmission and distribution
lines and equipment for the purpose of proteciingloyees. Control of hazardous
energy sources used in the generation of electric energy is covered in WAIG-295.
Conductors and parts of electric equipment that have been deenergized under procedures
other than those required by WAC 285-175 or 36-45-335, as applicablenustbe
treated as energized.

(2) General

@) If a system operator is in charge of the lines or equipment and their means of
disconnection, all of the requirements of subsection (3) of this seutistbe
observed, in the order given.

(b) If no system operator is in charge of the lines or equipment and their means of
disconnection, one employee in the crewstbe designated as being in charge of
the clearance. All of the requirements of subsection (3) of this section apply, in
the order gien, except as provided in subsection (2)(c) of this section. The
employee in charge of the clearameesttake the place of the system operator, as
necessary.

(c) If only one crew will be working on the lines or equipment and if the means of
disconnection igccessible and visible to and under the sole control of the
employee in charge of the clearance, subsection (3)(a), (c), and (d) of this section
do notapply. Additionally, tags required by the remaining provisions of
subsection (3) of this section nemat be used.

(d)  Any disconnecting means that are accessible to persons outside the employer's
control (for example, the general publmystbe rendered inoperable while they
are open for the purpose of protecting employees.

(3) Deenergizing lines and equipment.

@) In all cases, switching orders must be given directly to the employees in charge of
operating the switches by the system operator who has jurisdiction and such
communications must be repeated back word for word to the speaker. When
requesting clearance ¢ines under the control of the system operator, a person
requesting the clearanogustobtain the name of the system operator to whom the
request was made and the system openattobtain the name of the person
requesting the clearance; and assuretti@aperson is qualified to receive such a
clearance. Ayualified electricaemployeanustmake a request of the system
operator to have the particular section of line or equipment deenergized. The
gualified electricaemployee becomes the employee iarge (as this term is
used in subsection (2)(b) of this section) and is responsible for the clearance. In
giving a clearance, the system operaboistmake certain that the person to
whom the clearance is given is fully aware of the extent or the limitseo
clearance.

(b)  All switches, disconnectors, jumpers, taps, and other means through which known
sources of electric energy may be supplied to the particular lines and equipment to
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(4)

()

(6)
(7)

(8)
(9)

(10)

(11)
(12)

(13)

be deenergizethustbe opened. Such meamsistbe rendered inoperable, esk
its designdoes noso permit, and tagged to indicate that employees are at work.

(© Automatically and remotely controlled switches that could cause the opened
disconnecting means to closristalso be tagged at the point of control. The
automatic or remte control featurenustbe rendered inoperable, unless its design
does noko permit.

(d)  Tagsmustprohibit operation of the disconnecting means rmwdtindicate that
employees are at work.

(e)  After the applicable requirements in subsection (3)(a) througbf (t)s section
have been followed and the employee in charge of the work has been given a
clearance by the system operator, the lines and equipment to be warkdxze
tested to ensure that they are deenergized.

The system operatonustorder clearanceags printed on red cardboard, or equivalent,
not less than-4/4 inches by 41/2 inches, attached to all switches opened or checked
open to provide clearance on any line or equipment for employees to work thereon.

Clearance tags attached to substationrobdevices and to line switches beyond the
switchyard of any substation; indicating the limits of the clearance invatveskstate

the designation of the switch opened or checked open and tagged; the name of the person
to whom the clearance is to beussd; the date and time the switch was opened or

checked open; the name of the dispatcher ordering the switching and tagging; and the
name of the person doing the switching and tagging.

Protective groundsiustbe installed as required by WAC 286-345.

After the applicable requirements of subsection (3)(a) through (d) of this section have
been followed, the lines and equipment involved may be worked as deenergized.

If two or more independent crews will be working on the same lines or equipment, each
crewmustindependently comply with the requirements in subsection (3) of this section.

To transfer the clearance, the employee in charge (or, if the employee in charge is forced
to leave the worksite due to illness or other emergency, the employee's supsmgtor)
inform the system operator; employees in the arewstbe informed of the transfer; and

the new employee in chargeustbe responsible for the clearance.

To release a clearance, the employee in chargs
@) Notify employees unddheir direction thathe clearance is to be released,;
(b) Determine that all employees in the crew are clear of the lines and equipment;

(c) Determine that all protective grounds installed by the crew have been removed,
and

(d) Report this information to the system operator and releasedhrance.

The person releasing a clearanoastbe the same person that requested the clearance,
unless responsibility has been transferred under subsection (9) of this section.

Tagscannotbe removed unless the associated clearance has been releksed un
subsection (10) of this section.

Only after all protective grounds have been removed, after all crews working on the lines
or equipment have released their clearances, after all employees are clear of the lines and
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equipment, and after all protectivegs have been removed from a given point of
disconnection, may action be initiated to reenergize the lines or equipment at that point of
disconnection.

(14) To meet unforeseen conditions, it will be permissible to tag isolated switches for the
system operatomal issue clearances against this tag. In tagging oudutitey tie lines,
the open switches on the foreign end of the himestbe tagged for the foreign system
operator requesting the outage who will issue clearances to individuals of the
organizatim against this tag.

(15) Network protectors The employer need not use the tags mentioned in subsection (3)(d)
and (e) of this section on a network protector for work on the primary feeder for the
net work protectords associ aldyer dan demaonstrate k t r a
all of the following conditions:

@) Every network protector is maintained so that it will immediately trip open if
closed when a primary conductor is deenergized;

(b) Employees cannot manually place any network protector in a closed position
without the use of tools, and any manual override position is blocked, locked, or
otherwise disabled; and

(c) The employer has procedures for manually overriding any network protector that
incorporate provisions for determining, before anyone places a ngwaigctor
in a closed position, that: The line connected to the network protector is not
deenergized for the protection of any employee working on the line; and (if the
line connected to the network protector is not deenergized for the protection of
any enployee working on the line) the primary conductors for the network
protector are energized.

(16) Metakclad, drawout switchgear of over 600 volts in which the physical separation of the
disconnecting partis notvisible may be used to clear a line or equiptmprovided the
switchgear is equipped with:

(&) A positive positioning means to insure that the disconnecting contacts are
separated;

(b)  Anisolating shutter which moves into place between the separated contact for
circuit isolation; and

(c) A mechanicallyconnectd indicating means to show that the shutter is in place.

(17) In all other cases, only a visible break of all phasastbe regarded as clearing a line or
equipment.

(18) No persormustmake contact with a circuit or equipment thas nobeen taken out of
serviceto be worked on untthey havehe circuit or equipment cleared and tagged for
themselves or is working directly under the supervision of one who has the circuit or
equipment cleared and tagged for themselves.
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WAC 296-45-345 Grounding for the protection of employees.

(1) Application This section applies to the grounding of transmission and distribution lines
and equipment for the purpose of protecting employees. Subsection (4) of this section
also applies to the protective grounding of other equipneergquired elsewhere in this
section.

(2) General For the employe®twork lines or equipment aseteergized, thénes or
equipmenimustbe denergized under the provisions of WAC 285335 andnustbe
grounded as specified in subsections (3) throughf@i®section. However, if the
employer can demonstrate that installation of a ground is impracticable or that the
conditions resulting from the installation of a ground would present greater hazards than
working without grounds, the lines aeduipmenimay be treated as eleergized
provided all of the following conditions are met:

(@  The ines and equipment have beermlergized under the provisions of WAC
296:45-335.

(b)  There is no possibility of contact with another energized source.
(c) The hazard of induced {tage is not present.

(d) Equipotential zone Temporary protective groundsd bonding jumpensiustbe
placed at such locations and arranged in such a manner as to prevent each
employee from being exposed to hazardous differences in electrical potential.

Note: This may require bonding equipment together.

3) Protective grounding equipment.

€)) Protective grounding equipmemiustbe capable of conducting the maximum
fault current that could flow at the point of grounding for the time necessary to
clear the fault. Thi equipmeninusthave an ampacity greater than or equal to
that of No. 2 AWG copper.

(b) Grounding jumpersmusthave approved ferrules and grounding clamps that
provide mechanical support for jumper cables independent of the electrical
connection.

Note: Guidelnes for protective grounding equipment are contained in
American Society for Testing and Materials Standard Specifications
Temporary Grounding Systems to be Used on Deenergized Electrig
Power Lines and Equipment, ASTM F83815.

(c) Protective groundsiust have an impedance low enough to cause immediate
operation of protective devices in case of accidental energizing of the lines or
equipment.

(4) Testing Before any ground is installed, lines and equipmamndtbe tested and found
absent of nominal voltaganless a previously installed ground is present.

€)) Inspection before use: Grounding equipmanstbe given a visual inspection
and all mechanical connectiomaistbe checked for tightness before each use.
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()

(6)

(7)

(8)

(9)

(10)

(b) Ground surface cleaning: The surface to whichgtioeind is to be attachedust
be clean before the grounding clamp is installed; otherwise,-alsalfing clamp
mustbe used.

Order of connectionThe employemustensure that, when an employee attaches a

ground to a line or to equipment, the emplog#taches the grourehd connection first

and then attaches the other end by means of ditieeool. For lines or equipment

operating at 600 volts or less, the employer may permit the employee to use insulating
equipment other than a likme tool if the employer ensures that the line or equipment is

not energized at the time the ground is connected or if the employer can demonstrate that
each employee is protected from hazards that may develop if the line or equipment is
energized.

Order of removal When a ground is to be removed, the grounding dewicgtbe removed
from the line or equipment using a liiee tool before the grourend connection is
removed.

Additional precautionsWhen work is performed on a cable at a location remote from the
cabk terminal, the cableannotbe grounded at the cable terminal if there is a possibility of
hazardous transfer of potential should a fault occur.

Removal of grounds for testGrounds may be removed temporarily during tests. During
the test procedure, tlenployemustensure that each employee uses insulating equipment
and is isolated from any hazards involved, and the empioystinstitute any additional
measures as may be necessary to protect each exposed employee in case the previously
grounded linesnd equipment become energized.

Conductor separatiorin cases where the conductor separation at any pole or structure is
SO great as to make it impractical to apply shorts on all conductors, and where only one
conductor is to be worked on, only that dantor which is to be worked on needs to be
grounded.

Ground personnelin cases where ground rods or pole grounds are utilized for personal
protective grounding, personnel working on the ground should maintain sufficient
distance from such equipment diline other approved procedures designed to prevent
At oand step potential 6 hazards.

Note: See Appendix B of this chapter for protectfoom step and touch
potentials.
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WAC 296-45-355 Underground grounding.

(1)

(2)

3)

(4)

Grounding A capacitance charge can reman the high voltage cables after it has been
disconnected from the circuit and a stdyipe arc can occur when grounds are applied to
such cables.

When work is to be done on cables or equipment of avoifage underground system,
precautions to preveébackfeedmustbe taken. Thisnustinclude either isolating or
grounding of the secondary conductors.

After grounding the cable, if themployeds to work on cable between terminatiotigy
must first spike the cable or use other approved methodstoid. If the cable is to be
cut, itmustbe cut only with approved hot cutters.

Additional precautions When work is performed on a cable at a location remote from
the cable terminal, the caldannotbe grounded at the cable terminal if there is a
possibility of hazardous transfer of potential should a fault occur.
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WAC 296-45-365 Testing and test facilities.

(1) Application This section provides for safe work practices for highage and high
power testing performed in laboratories, shops, and atidys$, and in the field and on
electric transmission and distribution lines and equipment. It applies only to testing
involving interim measurements utilizing high voltage, high power, or combinations of
both, and not to testing involving continuous meaments as in routine metering,
relaying, and normal line work.

Note: Routine inspection and maintenance measurements made by quali
electrical employees are considered to be routine line work and are
included in the scope of this section, as lasghe hazards related to t
use of intrinsic higkvoltage or highpower sources require only the
normal precautions associated with routine operation and mainteng
work required in the other subsections of this section. Two typical
examplesofsuchexl uded test work -putae
testing and -vtodsttaignegd fcoorn da tfi noon .

(2)  General requirements.

(& The employemustestablish and enforce work practices for the protection of each
worker from the hazards of higloltage or highpower esting at all test areas,
temporary and permanent. Such work practioastinclude, as a minimum, test
area guarding, grounding, and the safe use of measuring and control circuits. A
means providing for periodic safety checks of field test areegalso be
included.

(b) Employeesnustbe trained in safe work practices upon their initial assignment to
the test area, with periodic reviews and updates provided as required by
subsections of this section.

(3) Guarding of test areas.

€) Permanent test areasistbe guaded by walls, fences, or barriers designed to
keep employees out of the test areas.

(b) In field testing, or at a temporary test site where permanent fences and gates are
not provided, one of the following meamsistbe used to prevent unauthorized
employeegrom entering:

0) The test aremustbe guarded by the use of distinctively colored safety
tape that is supported approximately waist high and to which safety signs
are attached,;

(i) The test areenustbe guarded by a barrier or barricade that limiteasto
the test area to a degree equivalent, physically and visually, to the
barricade specified in this section; or

(i)  The test aremustbe guarded by one or more test observers stationed so
that the entire area can be monitored.

(c) The barriers requirely this sectioomustbe removed when the protection they
provide is no longer needed.
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(4)

(d)

Guardingmustbe provided within test areas to control access to test equipment or
to apparatus under test that may become energized as part of the testing by either
direct or inductive coupling, in order to prevent accidental employee contact with
energized parts.

Grounding practices.

(@)

(b)

(©)

The employemustestablish and implement safe grounding practices for the test
facility.

) All conductive parts accessible to the tsérator during the time the
equipment is operating at high voltagestbe maintained at ground
potential except for portions of the equipment that are isolated from the
test operator by guarding.

(i) Wherever ungrounded terminals of test equipment par@gus under test
may be present, thagustbe treated as energized ildetermined by tests
to be denergized.

Visible groundsnustbe applied, either automatically or manually with properly
insulated tools, to the higéoltage circuits after they areehergized and before

work is performed on the circuit or item or apparatus under test. Common ground
connectionsnustbe solidly connected to the test equipment and the apparatus
under test.

In high-power testing, an isolated grouneturn conductor systnmustbe

provided so that no intentional passage of current, with its attendant voltage rise,
can occur in the ground grid or in the earth. However, an isolated gretund
conductor need not be provided if the employer can demonstrate that both the
following conditions are met:

0] An isolated groundeturn conductocannotbe provided due to the
distance of the test site from the electric energy source; and

(i) Employees are protected from any hazardous step and touch potentials that
may develop dung the test.

Note:

See Appendix B of this chapter for information on measures that c4g
taken to protect employees from hazardous step and touch potentiz

(d)

(e)

In tests in which grounding of test equipment by means of the equipment
grounding conductor l@ated in the equipment power carannotbe used due to
increased hazards to test personnel or the prevention of satisfactory
measurements, a ground that the employer can demonstrate affords equivalent
safetymustbe provided, and the safety groumdstbeclearly indicated in the

test set up.

When the test area is entered after equipment is deenergized, a musatbe
placed on the highioltage terminal and any other exposed terminals.

) High capacitance equipment or apparatusstbe discharged through
resistor rated for the available energy.

(i) A direct groundnustbe applied to the exposed terminals when the stored
energy drops to a level at whitths safe to do so.

Page 76



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(5)

(6)

(f)

If a test trailer or test vehicle is used in field testing, its chasssibe grounded.
Protection against hazardous touch potentials with respect to the vehicle,
instrument panels, and other conductive parts accessible to empioysiee
provided by bonding, insulation, or isolation.

Control and measuring circuits.

(@)

(b)

()

(d)

Control wiring, meter connections, test leads and catdesotbe run from a test

area unless they are contained in a grounded metallic sheath and terminated in a
grounded metallic enclosure or unless other precautions are taken that the
employer can demonstrate as@rnng equivalent safety.

Meters and other instruments with accessible terminals orrpasgtbe isolated
from test personnel to protect against hazards arising from such terminals and
parts becoming energized during testing. If this isolation is prd\ngidocating
test equipment in metal compartments with viewing windows, interlocistbe
provided to interrupt the power supply if the compartment cover is opened.

The routing and connections of temporary winm$j be made secure against
damage, accehtal interruptions and other hazards. To the maximum extent
possible, signal, control, ground, and power cabilastbe kept separate.

If employees will be present in the test area during testing, a test ohseistbe
present. The test observaustbe capable famplementing the immediate
deenergizing of test circuits for safety purposes.

Safety check.

(@)

(b)

Safety practices governing employee work at temporary or field testratsas
provide for a routine check of such test areas for safety at the bepgofreach
series of tests.

The test operator in chargeustconduct these routine safety checks before each
series of tests andustverify at least the following conditions:

) That barriers and guards are in workable condition and are properly placed
to isolate hazardous areas;

(i) That system test status signals, if used, are in operable condition;

(i)  That test power disconnects are clearly marked and readily available in an
emergency;

(iv)  That ground connections are clearly identifiable;
(v)  Tha personal protective equipment is provided and used;
(vi)  That signal, ground, and power cables are properly separated.
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WAC 296-45-375 Mechanical equipment, including aerial
manlift equipment.

(1)

(2)

3)

General requirements.

(@)

(b)

Other applicable requirements. Meoltal equipmenmustbe operated in
accordance with applicable requirements in other chapters, including ch@@ter
155WAC, Parts L, M, and R, chapt286-869WAC, except that WAQR96-155
605(1)(h) and296-15577100(1)(h) do not apply to operations performed by
qualified electrical employees.

The critical safety components of mechanical elevating and rotating equipment
mustreceive a tbrough visual inspection and operational test before use on each
shift.

Note:

Critical safety components of mechanical elevating and rotating
equipment are components whose failure would result in a free fall
free rotation of the boom.

(©)

(d)

(e)

No vehicular egpment having an obstructed view to the rear may be operated on
off-highway jobsites where any employee is exposed to the hazards created by the
moving vehicle, unless:

) The vehicle has a reverse signal alarm audible above the surrounding
noise level; o

(i) The vehicle is backed up only when a designated employee signats that
is safe to do so.

The operator of an electric line truc&knnotleavetheir position at the controls
while a load is suspended, unless the employer can demonstrate that oyeempl
(including the operator) might be endangered.

Rubbettired, selfpropelled scrapers, rubbgred frontend loaders, rubbsired
dozers, wheelype agricultural and industrial tractors, crawtgpe tractors,
crawlertype loaders, and motor gradessth or without attachmentsyusthave
rollover protective structures that meet the requirements of ctzg#drib55
WAC, Part V.

Outriggers.

(@)

(b)

Vehicular equipmentf provided with outriggersnustbe operated with the
outriggers extended and firmly set as necessary for the stability of the specific
configuration of the equipment. Outriggeennotbe extended or retracted
outside of clear view of the operator urdedl employees are outside the range of
possible equipment motion.

If the work area or the terrain precludes the use of outriggers, the equipment may
be operated only within its maximum load ratings for the particular configuration
of the equipment withdwutriggers.

Applied loads Mechanical equipment used to lift or move lines or other matatiatbe
used within its maximum load rating and other design limitations for the conditions under
which the work is being performed.

Page 78


https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-155.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-155.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-869.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-155.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-155.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-155.pdf

Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(4)

(5)

(6)

(7)

(8)
(9)

(10)

Hydraulic fluids. All hydaulic fluids used for the insulated section of derrick trucks,
aerial lifts, and hydraulic tools which are used on or around energized lines or equipment
mustbe of the insulating type.

Mechanical adjustment or repairgistnot be attempted or performedtire field except
by a person qualified to perform such work.

Malfunction or needed repairs of manlift equipmenistbe reported to the employee
responsible for such repairs as soon as is reasonably possible. Use of equipment which is
known to be in needf repairs or is malfunctioning is prohibited when such deficiency
creates an unsafe operating condition.

When any aerial manlift equipment is parked for operation at the jobsite, the bmastes
be set. Wheel chocksustbe used to prevent accidentalwvement while parked on an
incline.

Employeesnustnot sit or stand on the basket edge, stand on materials placed in or across
the basket, or work from a ladder set inside the basket.

The baskemustnot be rested on a fixed object(s) so that the weigtiteoboom is either
totally or partially supported by the basket.

Operations near energized lines or equipment.

€)) Mechanical equipmemhustbe operated so that the minimum approach distances
of Table2, located in WAC 29€15-325,are maintained from exposedezgized
lines and equipment. However, the insulated upper portion excluding the
basket/bucket of an aerial lift operated by a qualiéiledtricalemployee in the
lift is exempt from this requirement.

(b) A designated employee other than the equipment apenaistobserve the
approach distance to exposed lines and equipment and give timely warnings
before the minimum approach distance required by subsection (10)(a) of this
section is reached, unless the employer can demonstrate that the operator can
accuratey determine that the minimum approach distance is being maintained.

(c) If, during operation of the mechanical equipment, the equipment could become
energized, the operationustalso comply with at least one of the following:

0) The energized lines exposedcontacimustbe covered with insulating
protective material that will withstand the type of contact that might be
made during the operation.

(i) The equipmentnustbe insulated for the voltage involved. The equipment
mustbe positioned so that its ursulated portionsannotapproach the
lines or equipment any closer than the minimum approach distances
specified in Tabl®, located in WAC 29615-325.

(i)  Each employeenustbe protected from hazards that might arise from
equipment contact with the egé&ed lines. The measures usedst
ensure that employeesll not be exposed to hazardous differences in
potential. Unless the employer can demonstrate that the methods in use
protect each employee from the hazards that might arise if the equipment
corntacts the energized line, the measures uvsgstinclude all of the
following techniques:

Page 79



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(11)
(12)

(13)
(14)

(15)

(16)
(17)

(18)

(A) Using the best available ground to minimize the time the lines remain
energized,

(B) Bonding mechanical equipment together to minimize potential
differences;

(C) Providing gound mats to extend areas of equipotential; and

(D) Employing insulating protective equipment or barricades to guard against
any remaining hazardous potential differences.

Note: Appendix B of this chapter contains information on hazardous step
touch potetials and on methods of protecting employees from haza
resulting from such potentials.

While working in aerial equipment, employaasstwear a full body harness and a
lanyard attached to the boom or basket, in a secure manner.

No component of aerialedicesmustbe operated from the ground without permission
from the employee in the basket except in case of emergency.

Operating levers or contromsustbe kept clear of tools, materials or obstructions.

Employeesnustnot climb into or out of the basket platform whileit is elevated or

change from one basket to another on dual basket equipment, except in case of
emergency or when the employees involved agree that this is the safest way to perform
the work. This exceptiomustnot be used to circumvesafety rules.

Existing safety rules governing the use of hot line tools, rubber and other protective
equipment and safe work practices while performing work from poles or strustusts
also apply to work done from aerial manlift equipment.

The baskemustbe kept clean and all tools not in usastbe secured or removed.

Approved warning lightnustbe operating when the boom leaves the cradle. This light
mustbe visible to approaching traffic when the boom is in position over any traveled
area.

All aerial manlift equipmeninusthave both upper and lower controls (except ladder

trucks need not have upper controls). The upper commaésnot be capable of

rendering the lower controls inopbte. The lower controls should be located at or near

the basef the aerial structure. If the lower controls are used, the openatihave a

view of the elevated employee(s) or themestbe communication between the operator

and the employee in the elevated aerial structBrevided,That no employeeustbe

raised, lowered, or moved into or from the elevated position in any aerial manlift
equipment unless there is another employee, not in the elevated aerial structure, available
at the site to operate the lower controls, except as follows:

(@ Where there is a fed method permanently attached to or part of the equipment
which will permit an employee to descend from the elevated position without
lowering the elevated structure; or

(b)  Where there is a system which will provide operation from the elevated position
in the event of failure or malfunction of the primary system.

Page 80



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(19)

(20)

(21)
(22)

Note: This sectiomrmustnot be interpreted as an exception to any other rule

this chapter.

Controls in aerial manlift equipmentustbe protected from accidental operation.
Controls of the outggersmustalso be protected from accidental operation. Such
protection may be by guarding or equivalent means.

The manufacturer's recommended maximum load hmistbe posted at a conspicuous
place near each set of controls amastbe kept in a legild condition.

The manufacturer's operator's instructional manugtbe kept on the vehicle.

Operating instructions, proper sequence and maintenance procedures prescribed by the
manufacturer for operation of the equipmenistbe followed.
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WAC 296-45-385 Overhead lines.

This section provides additional requirements for work performed on or near overhead lines and
equipment.

(1)

)

General.

(@)

Before elevated structures and adjacent structures, such as poles or towers of the
adjacent supporting poles, structurexj aonductor supporting hardware, are
subjected to such stresses as climbing or the installation or removal of equipment
may impose, the employerustascertain that the structures are capable of
sustaining the additional or unbalanced stresses. If feeopother structure
cannotwithstand the loads which will be imposednitistbe braced or otherwise
supported so as to prevent failure.

Note:

Appendix C of this chapter contains test methods that can be used
ascertaining whether a wood pole is capaiflsustaining the forces thi
would be imposed by an employee climbing the pole. This section
requires the employer to ascertain that the pole can sustain all othe
forces that will be imposed by the work to be performed.

(b)
(©)

(d)

When poles are set, moveat removed near exposed energized overhead
conductors, the polmustnot contact the conductors.

When a pole is set, moved, or removed near an exposed energized overhead
conductor, the employenustensure that each employee wears electrical

protective guipment or uses insulated devices when handling the pole and that no
employee contacts the pole with uninsulated partsesf body.

To protect employees from falling into holes into which poles are to be placed,
the holegnustbe attended by employeesphysically guarded whenever anyone
is working nearby.

Installing and removing overhead lines. The following provisions apply to the
installation and removal of overhead conductors or cable.

(@)

(b)
(©)

The employemustuse the tension stringing method, barriertber equivalent
measures to minimize the possibility that conductors and cables being installed or
removed will contact energized power lines or equipment.

When conductors are being strung in or removed, migstbe kept under
positive control to preve accidental contact with energized circuit.

The protective measures required by WAC-296375(10)(c) for mechanical
equipmenimustalso be provided for conductors, cables, and pulling and
tensioning equipment when the conductor or cable is being ag@lremoved
close enough to energized conductors that any of the following failures could
energize the pulling or tensioning equipment or the wire or cable being installed
or removed:

) Failure of the pulling or tensioning equipment;
(i) Failure of tle wire or cable being pulled; or
(i) Failure of the previously installed lines or equipment.
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3)

(4)
(5)
(6)

(7)

(d)

(e)

When conductors being installed or removed cross over energized conductors in
excess of 600 volts, rope net or guard structures must be installed unlessprovisio
is made to isolate or insulate the worker or the energized conductor. Where the
design of the circuiinterrupting devices protecting the line so permits, the
automatiereclosing feature of these devices must be made iableerin

addition, the line bing strung must be grounded on either side of the cross over or
considered and worked as energized.

Before lines are installed parallel to existing energized lines, the emphosgtr

make a determination of the approximate voltage to be induced in tHeneew

or workmustproceed on the assumption that the induced voltage is hazardous.
Unless the employeran demonstrate that the lines being installed are not subject

to the induction of a hazardous voltage or unless the lines are treated as energized
temporary protective groundsustbe placed at such locations and arranged in

such a manner that the employer can demonstrate will prevent exposure of each
employee to hazardous differences in electric potential.

1

1

Notes

If the employer takes no precautidngprotect employees from hazards
associated with involuntary reactions from electric shock, a hazard exis
the induced voltage is sufficient to pass a current of 1 milliampere thro
500-0hm resistor. If the employer protects employees fromyrjue to
involuntary reactions from electric shock, a hazard exists if the resultar,
current would be more than 6 milliamperes.

Appendix B of this chapter contains guidelines for protecting employee
from hazardous differences in electric potential asireduby this section.

(f)
(9)
(h)

Reel handling equipment, including pulling and tensioning devicastbe in
safe operating condition amaustbe leveled and aligned.

Load ratings of stringing lines, pulling lines, conductor grips,Joaalring
hardware and acces®es, rigging, and hoistsannotbe exceeded.

Each pull must be snubbed or dead ended at both ends before subsequent pulls.

Pulling lines and accessorisaistbe inspected prior to each use and replaced or repaired
when damaged or when there is a reaslenadisis to doubt the dependability of such
lines or accessories.

Conductor gripgannotbe used on wire rope, unless the grip is specifically designed for
this application.

Reliable communications, through tweay radios or other equivalent meamajstbe
maintained between the reel tender and the pulling rig operator.

The pulling rig may only be operated whers safe to do so.

Note: Examples of unsafe conditions include employees in locations

prohibited by subsection (7) of this section, conductorparithg line
hangups, and slipping of the conductor grip.

While the conductor or pulling line is being pulled (in motion) with a pedvesen
device, employees are not permitted directly under overhead operations or on the cross
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(8)
9)

(10)
(11)

(12)

(13)

(14)

(15)

(16)

arm, except as necessanyguide the stringing sock or board over or through the
stringing sheave.

Live-line barehand work is prohibited.

When winches, trucks, or tractors are being used to raise poles, materials, to pull in wires,
to pull slack or in any other operation, therastbe an operator at the controls unless the
machinery or process is stopped.

Leadworkergnustdesignate an employee to give signals when required.

Raising poles, towers or fixtures in the close proximity of high voltage conduntsts
be done under th&upervision of a qualifiedlectricalemployee.

Employeesnustnot crawl over insulator strings boiustuse a platform or other

approved device to work from when making dead ends or doing other work beyond
strings of insulators, at such distance thay tennotreach the work from the pole or

fixture. While working on the platform or other device, theystbe secured with safety
straps or a rope to prevent falling. The provision of this subsetbies nogpply to

extra high voltage bundle conducteveen the use of such equipment may produce
additional hazard. Climbing over dead end assembilies is permissible only after they have
been completed and pinned in the final position.

Towers and structures. The following requirements apply to work perfooméowers
or other structures which support overhead lines.

(@ The employemustensure that no employee is under a tower or structure while
work is in progress, except where the employer can demonstrate that such a
working position is necessary to afsgmployees working above.

(b)  Tag lines or other similar devicasustbe used to maintain control of tower
sections being raised or positioned, unless the employer can demonstrate that the
use of such devices would create a greater hazard.

(c) The loadlhecannotbe detached from a member or section until the load is safely
secured.

(d)  No oneis permitted to remain in the footing while equipment is being spotted for
placement.

(e) A designated employee must be utilized to determine that required cle&@anc
maintained in moving equipment under or near energized lines.

All conductors, subconductors, and overhead ground conductors must be bonded to the
tower at any isolated tower where it may be necessary to complete work on the
transmission line.

A transmission clipping crewnusthave a minimum of two structures clipped in between
the crew and the conductor being sagged.

While on patrol at night and operating a motor vehicle on pubéidways theremustbe

two employees, at least one of whamstbe a galified electricalemployee. If repair to

line or equipment is found to be of such nature as to requirgquaidfied electrical
employeeswork will not proceed until additional help has been obtained provided that in
cases of emergency where delay wantitease the danger to life, limb, or substantial
property, one employee may clear the hazard without assistance.
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(17) Except during emergency restoration procedures, warstbe discontinued when
adverse weather conditions would make the work hazardougero§phe work practices
required by this section.

Note: Thunderstorms in the immediate vicinity, high winds, snow storms,
ice storms are examples of adverse weather conditions that are pre
to make this work too hazardous to perform, except uamergency
conditions.
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WAC 296-45-455 Line-clearance tree-trimming operations.

This section provides additional requirements for-tlearance tre&rimming operations and for
equipment used in these operations.

This sectiordoes notpply to qualifiel electricalemployees.

(1) Before an employee climbs, enters, or works around any tree, a determmasiire
made of the nominal voltage of electric power lines posing a hazard to employees.
However, a determination of the maximum nominal voltage to wdmcémployee will
be exposed may be made instead, if all lines are considered as energized at this maximum
voltage.

(2)  Theremustbe a second lirelearance tree trimmer within normahassisted voice
communication under any of the following conditions:

€) If a line-clearance tree trimmer is to approach more closely than 10 feet (305 cm)
any conductor or electrical apparatus energized at more than 600 volts; or

(b) If branches or limbs being removed are closer to lines energized at more than 600
volts than he distances listed in Talglocated in WAC 29615-325; o

(c) If roping is necessary to remove branches or limgersuch conductors or
apparatus.

(3) Line-clearance tree trimmersustmaintain the minimum approach distances from
energized conductors ginen Table2, located in WAC 29615-325.

(4) Branches that are contacting exposed energized conductors or equipment or that are
within the distances specified in Tal@docated in WAC 29615-325may be removed
only through the use of insulating equipment.

Note: A tool constructed of a material that the employer can demonstrate
insulating qualities meeting WAC 298-305(1) are considered as
insulated under this section if the tool is clean and dry.

(5) Ladders, platforms, and aerial devicegstnot be brougt closer to an energized part
than the distances listed in Taldocated in WAC 29645-325.

(6) Line-clearance tre&rimming workcannotbe performed when adverse weather
conditions make the work hazardous in spite of the work practices required by this
section. Each employee performing lhatearance tre&rimming work in the aftermath
of a storm or under similar emergency conditionsstbe trained in the special hazards
related to this type of work.

Note: Thunderstorms in the immediate vicinity, highnds, snow storms, anc
ice storms are examples of adverse weather conditions that are pre
to make lineclearance trerimming work too hazardous to perform
safely.

(7)  Atree trimmer may climb out of a basket into a tree or from a tree back into thet bask
long as he is properly tied into the tree during the entire maneuver and the employer can
demonstrate that this is the safest way to perform the.work
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WAC 296-45-45505 Brush chippers.

(2) Brush chippersnustbe equipped with a locking device in the tgpm system.

(2)  Access panels for maintenance and adjustment of the chipper blades and associated drive
train mustbe in place and secure during operation of the equipn&=rizicing and
maintenancenustbe performed according to chap286-803WAC, Lockout/tagout
(control of hazardous energy).

(3) Brush chippers not equipped with a mechanical infeed sysitiestbe equipped with an
infeed hopper of length sufficient pevent employees from contacting the blades or
knives of the machine during operation.

(4)  Trailer chippers detached from truaksistbe chocked or otherwise secured.
5) Each employee in the immediate area of an operating chipper feettadilgear

personal potective equipment as required WWAAC 296-45-255050f this chapter.
WAC 296-45-45510 Sprayers and related equipment.

(1)  Walking and working surfaces of sprayers and related equipmastbe covered with
slip-resistant material. If slipping hazarsnnotbe eliminated, sligesistant footwear or
handrails and stair rails meeting the requirements of chapét4 WAC, Part J1, and
WAC 296-800-260 may be used instead of sigsistant material.

(2) Equipment on which employees stand to spray while the vehicle is in nnotistibe
equipped with guardrails around the working ar€ae guardraimustbe constructed in
accordance with chapt@e6-24 WAC, Part 31 and WAC296-800-260.

WAC 296-45-45515 Stump cutters.

(1)  Stump cuttersnustbe equipped with enclosures or guards to protect employees.

(2) Each employee in the immediate area of stump grinding operations (including the stump
cutter operatorinustwear personal protective equipment as required by WAGAB96
25505.

WAC 296-45-45520 Backpack power units for use in pruning and clearing.
(1)  While a backpack power unit is running, no one other than the operator may be within 10

feet (305 cm) of the cuttinigead of a brush saw.

(2) A backpack power uninustbe equipped with a quick shutoff switch readily accessible
to the operator.

3) Backpack power unit enginesustbe stopped for all cleaning, refueling, adjustments,
and repairs to the saw or motor, except astlanufacturer's servicing procedures require
otherwise.

WAC 296-45-45525 Rope.
(2) Climbing ropesnustbe used by employees working aloft in trees. These ropss

have a minimum diameter of 0.5 inch (1.2 cm) with a minimum breaking strength of
2300 pound$10.2 kN). Synthetic ropeusthave elasticity of not more than 7 percent.
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)
3)
(4)

()
(6)
(7)

Ropemustbe inspected before each use and, if unsafe (for example, because of damage
or defect) cannotbe used.

Ropemustbe stored away from cutting edges and sharp toolse Baptact with
corrosive chemicals, gas, and milistbe avoided.

When stored, ropmustbe coiled and piled, anustbe suspended, so that air can
circulate through the coils.

Rope endsnustbe secured to prevent their unraveling.
Climbing ropemustnot ke spliced to effect repair.

A rope that is wet, that is contaminated to the extent that its insulating capacity is
impaired, or that is otherwise not considered to be insulated for the voltage involved
cannotbe used near exposed energized lines.

WAC 296-45-45530 Fall protection.

Each employeenustbe tied in with a climbing rope and safety saddle when the employee is
working above the ground in a tree, unléssy areascending into the tree.

Page 88



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

WAC 296-45-465 Communication facilities.

(1)
(2)

(3)

(4)

Microwave transmigen. The employemustensure that no employee looks into an open
waveguide or antenna that is connected to an energized microwave source.

If the electromagnetic radiation level within an accessible area associated with
microwave communications systemsegds the radiation protection guide given in
chapter296:62 WAC, Part 31. The areanustbe posted with the warning symbol
described in chapt&96-62 WAC, Part 31. The lower half of the warning symbalst
include the following statements or ones that the employer can demonstrate are
equivalent:

Radiation in this area ay exceed hazard limitations and special precautions are required.
Obtain specific instruction before entering.

When an employee works in an area where the electromagnetic radiation could exceed
the radiation protection guide, the emplogarstinstitutemeasures that ensure that the
employee's exposurg notgreater than that permitted by that guide. Such measures may
include administrative and engineering controls and personal protective equipment.

Power line carrier Power line carrier work, includinwork on equipment used for
coupling carrier current to power line conductonsistbe performed in accordance with
the requirements of this section pertaining to work on energized lines.

Note: Additional information relating to radio frequency radiatexposure
can be found in WAQ96-32-22572 and®96-32-22574.
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WAC 296-45-475 Substations.

This section provides additional requirements for substations and for work performed in them.

(1)  Access and working spacé&ufficient access and working spacestbe provided and
maintained about electric equipment to permit readysaifel operation and maintenance
of such equipment.

Note: Guidelines for the dimensions of access and working space about
electric equipment in substations are contained in American Nation
StandareNational Electrical Safety Code, ANSI @€D17. Installatons
meeting the ANSI provisions comply wilubsection (1) of this sectiof
An installation that does not conform to this ANSI standard wiill,
nonetheless, be considered as complying sutisection (1) of this
sectionif the employer can demonstrate thia installation provides
ready and safe access based on the following evidence:

i That the installation conforms to the edition of ANSI C2 that
was in effect at the time the installation was made;

1 That the configuration of the installation enables emplotees
maintain the minimum approach distances required by WAGC
296-45-325(5) while they are working on exposed, energized
parts; and

1 That the precautions taken when work is performed on the
installation provide protection equivalent to the protection th;
would be provided by access and working space meeting AN
C2-2017.

1 Precaution must be taken to prevent accidental operation of
relays or other protective devices due to jarring, vibration, or
improper wiring.

(2) Draw-out-type circuit breakersWhen drawout-type circuit breakers are removed or
inserted, the breakenustbe in the open position. The control ciramitistalso be
rendered inopelde, if the design of the equipment permits.

(3)  Substation fencesConductive fences around substations must be grountfeéen a
substation fence must be expanded or removed fence continuity must be maintained and
bonding must be used to prevent electrical discontinuity. A temporary fence affording
similar protection when the site is unattended, must be provided. Adequat
interconnection with ground must be maintained between temporary fence and permanent
fence.

(4) Guarding of rooms containing electric supply equipment.

€)) Rooms and spaces in which electric supply lines or equipment are instakéd
meet the requirements ailssection (4)(b) through (e) of this section under the
following conditions:

0] If exposed live parts operating at 50 to 150 volts to ground are located
within 8 feet of the ground or other working surface inside the room or
space;
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(b)
()
(d)
(e)

(ii)

(iii)

(E)

(F)

If live parts opeating at 151 to 600 volts and located within 8 feet of the
ground or other working surface inside the room or space are guarded only
by location, as permitted under subsection (5)(a) of this section; or

If live parts operating at more than 600 vealte located within the room
or space, unless:

(A)  The live parts are enclosed within grounded, retalosed
equipment whose only openings are designed so that foreign objects
inserted in these openings will be deflected from energized parts; or

(B) The lve parts are installed at a height above ground and any other
working surface that provides protection at the voltage to which they are
energizectorresponding to the protection provided by aio@ height at

50 volts.

The rooms and spaceaustbe soenclosed within fences, screens, partitions, or
walls as to minimize the possibility that unqualified persons will enter.

Signs warning unqualified persons to keepraustbe displayed at entrances to
the rooms and spaces.

Entrances to rooms asgaces that are not under the observation of an attendant
mustbe kept locked.

Unqualified personsannotenter the rooms or spaces while the electric supply
lines or equipment are energized.

5) Guarding of energized parts.

(@)

Guardsmustbe provided aroundll live parts operating at more than 150 volts to
ground without an insulating covering, unless the location of the live parts gives
sufficient horizontal or vertical or a combination of these clearances to minimize
the possibility ofaccidental employeeontact.

Note: Guidelines for the dimensions of clearance distances about electric
equipment in substations are contained in American National
StandareNational Electrical Safety Code, ANSI €B17. Installations
meeting the ANSI provisions comply with sdetion (5)(a) of this
section. An installation that does not conform to this ANSI standarg
will, nonetheless, be considered as complying with subsection (5)(¢
this section if the employer can demonstrate that the installation
provides sufficient cleance based on the following evidence:

T
T

That the installation conforms to the edition of ANSI C2 that
was in effect at the time the installation was made;

That each employee is isolated from energized parts at the
of closest approach; and

That the preautions taken when work is performed on the
installation provide protection equivalent to the protection th4
would be provided by horizontal and vertical clearances mee
ANSI C2-2017.

Page 91



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

(6)

(b)

(©)

Except for fuse replacement and other necessary access ibigd@dbctrical
employeesthe guarding of energized parts within a compartnmargtbe

maintained during operation and maintenance functions to prevent accidental
contact with energized parts and to prevent tools or other equipment from being
dropped orenergized parts.

When guards are removed from energized equipment, bamestbe installed
around the work area to prevent employees who are not working on the
equipment, but who are in the area, from contacting the exposed live parts.

Substation etny.

(@)

(b)

()

Upon entering an attended substation, each employee other than those regularly
working in the statiomustreporttheir presence to the employee in charge in

order to receive information on special system conditions affecting employee
safety.

The job briefing required by WAC 2946-135mustcover such additional
subjects as the location of energized equipment in or adjacent to thansar
and the limits of any dmergized work area.

Nonqualified persons may only approach exposed energieettical equipment
located in substations or switch yards uphte distances set forth in Tatde

located in WAC 295-325, when under the direct supervision of a qualified
electrical employee acting as a safety watch. The safety watch will make sure
that the nonqualified person does not encroach or take conductive objects closer
to exposed energized parts than set forth in Table 2, located in WAGS2915.

0] Nonqualified persons must have hazard recognition training and attend a
documented tailga meeting prior to entering the substation.

(i) The safety watch must be a qualified electrical employee as defined by
WAC 29645-035.

(i)  The safety watch will have the responsibility and authority to monitor
work on a continuous basis and/or stop kwantil the hazard is eliminated
or protected.

(iv)  The safety watch will maintain a direct line of sight and voice
communications with all nonqualified persons under their direct
supervision. If the safety watch cannot meet these requirements,
additionalsafety watches must be assigned or work must be stopped.
Each safety watch will monitor no more than four persons.

(v)  The safety watch will perform no other duties while acting as a safety
watch.
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WAC 296-45-485 Power generation.

This section provideadditional requirements and related work practices for power generating
plants.

WAC 296-45-48505 Interlocks and other safety devices.

Q) Interlocks and other safety devigesistbe maintained in a safe, operable condition.

(2) No interlock or other safe device may be modified to defeat its function, except for test,
repair, or adjustment of the device.

WAC 296-45-48510 Changing brushes.

Before exciter or generator brushes are changed while the generator is in service, the exciter or
generator fieldnustbe checked to determine whether a ground condition exists. The brushes
cannotbe changed while the generator is energized if a ground condition exists.

WAC 296-45-48515 Access and working space.

Sufficient access and working spawastbe provided andhaintained about electric equipment to
permit ready and safe operation and maintenance of such equipment.

Note: Guidelines for the dimensions of access and workspace about electric equi
In generating stations are contained in American National Staiadional
Electrical Safety Code, ANSI G2012. Installations meeting the ANSI
provisions comply with this section. An installation that does not conform t(
ANSI standard will, nonetheless, be considered as complying with this sect
the emplger can demonstrate that the installation provides ready and safe i
based on the following evidence:

i That the installation conforms to the edition of ANSI C2 that was in
effect at the time the installation was made;
1 That the configuration of the indition enables employees to maintair|

the minimum approach distances required by this section while they
on exposed, energized parts; and

1 That the precautions taken when work is performed on the installatig
provide protection equivalent to the prdiee that would be provided by
access and working space meeting ANSI2027.

WAC 296-45-48520 Guarding of rooms containing electric supply equipment.

Q) Rooms and spaces in which electric supply lines or equipment are instaiadeet the
requiremets of this section under the following conditions:

€)) If exposed live parts operating at 50 to 150 volts to ground are located within
eight feet of the ground or other working surface inside the room or space;
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)
3)
(4)
(5)

(b) If live parts operating at 151 to 600 t®hnd located within eight feet of the
ground or other working surface inside the room or space are guarded only by
location, as permitted under this section; or

(c) If live parts operating at more than 600 volts are located within the room or space;
unless:

() The live parts are enclosed within grounded, rretalosed equipment
whose only openings are designed so that foreign objects inserted in these
openings will be deflected from energized parts; or

(i) The live parts are installed at a height abgneeind and any other working
surface that provides protection at the voltage to which they are energized
corresponding to the protection provided by an €iigbt height at 50 volts.

The rooms and spacesistbe so enclosed within fences, screengitigas, or walls as to
minimize the possibility that unqualified persons will enter.

Signs warning unqualified persons to keeproustbe displayed at entrances to the rooms
and spaces.

Entrances to rooms and spaces that are not under the ¢dibgervan attendamhustbe
kept locked.

Unqualified personsannotenter the rooms or spaces while the electric supply lines or
equipment are energized.

WAC 296-45-48525 Guarding of energized parts.

1)

Guardsamnustbe provided around all live paperating at more than 150 volts to ground
without an insulating covering, unless the location of the live parts gives sufficient
horizontal or vertical or a combination of these clearances to minimize the possibility of
accidental employee contact.

Note: Guidelines for the dimensions of clearance distances about electric equipment in

generating stations are contained in American National Stah@diahal Electrical
Safety Code, ANSI G2017. Installations meeting the ANSI provisions comply witl
this sedbn. An installation that does not conform to this ANSI standard will,

nonetheless, be considered as complying with this section if the employer can
demonstrate that the installation provides sufficient clearance based on the follow
evidence

1 That theinstallation conforms to the edition of ANSI C2 that was in effect
the time the installation was made;

1 That each employee is isolated from energized parts at the point of closes
approach; and

1 That the precautions taken when work is performed on thedlatson

provide protection equivalent to the protection that would be provided by
horizontal and vertical clearances meeting ANSI2027.
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(2) Except for fuse replacement or other necessary access by quditiectal employeeshe
guarding of eneliged parts within a compartmeamustbe maintained during operation and
maintenance functions to prevent accidental contact with energized parts and to prevent
tools or other equipment from being dropped on energized parts.

(3)  When guards are removed fr@amergized equipment, barrieraistbe installed around the
work area to prevent employees who are not working on the equipment, but who are in the
area, from contacting the exposed live parts.

WAC 296-45-48530 Water or steam spaces.

The following requirenents apply to work in water and steam spaces associated with boilers:

(1) A designated employerustinspect conditions before work is permitted and after its
completion. Eye protection, or full face protection if necessamngtbe worn at all times
when condenser, heater, or boiler tubes are being cleaned.

(2)  Whereit is necessary for employees to work near tube ends during cleaning, shielding
be installed at the tube ends.

WAC 296-45-48535 Chemical cleaning of boilers and pressure vessels.
The Pllowing requirements apply to chemical cleaning of boilers and pressure vessels:

(1)  Areas where chemical cleaning is in progresstbe cordoned off to restrict access during
cleaning. If flammable liquids, gases, or vapors or combustible materiaiewiged or
might be produced during the cleaning process, the following requirements also apply:

(@)  The areanustbe posted with signs restricting entry and warning of the hazards of
fire and explosion; and

(b)  Smoking, welding, and other possible igmit sources are prohibited in these
restricted areas.

(2)  The number of personnel in the restricted aneatbe limited to those necessary to
accomplish the task safely.

(3)  Theremustbe ready access to water or showers for emergency use.

Note: See WAC296-800-230, of the safety and health core rules, for
requirements that apply to the water supply and to washing facilities.

4) Employees in restricted areasis wear protective equipment meeting the requirements of
this chapter and including, but not limited to, protective clothing, boots, goggles, and gloves.

WAC 296-45-48540 Chlorine systems.

Q) Chlorine system enclosuresustbe posted with signs restriagrentry and warning of the
hazard to health and the hazards of fire and explosion.
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)

®3)

(4)

()

Note: See chapte296-62 WAC for requirements necessary to protect the
healthof employees from the effects of chlorine.

Only designated employees may enter the restricted area. Additionally, the number of
personnemustbe limited to those necessary to accomplish the task safely.

Emergency repair kitsiustbe available rer the shelter or enclosure to allow for the prompt
repair of leaks in chlorine lines, equipment, or containers.

Before repair procedures are started, chlorine tanks, pipes, and equipratrd purged
with dry air and isolated from other sourcesidbane.

The employemustensure that chlorine notmixed with materials that would react with
the chlorine in a dangerously exothermic or other hazardous manner.

WAC 296-45-48545 Boilers.

1)

)

Before internal furnace or ash hopper repair workaitest, overhead areasistbe
inspected for possible falling objects. If the hazard of falling objects exists, overhead
protection such as planking or netsstbe provided.

When opening an operating boiler door, employeeststand clear of the opeg of the
door to avoid the heat blast and gases which may escape from the boiler.

WAC 296-45-48550 Turbine generators.

1)
()
3)

Smoking and other ignition sources are prohibited near hydrogen or hydrogen sealing
systems, and signs warning of the danger plosion and firenustbe posted.

Excessive hydrogen makeup or abnormal loss of pressistoe considered as an
emergency and shall be corrected immediately.

A sufficient quantity of inert gasiustbe available to purge the hydrogen from the kstrge
generator.

WAC 296-45-48555 Coal and ash handling.

1)
)

©)
(4)
()

(6)

Only designated persons may operate railroad equipment.

Before a locomotive or locomotive crane is moved, a wamminstbe given to employees
in the area.

Employees engaged in switchingdumping cargannotuse their feet to line up drawheads.
Drawheads and knuckleannotbe shifted while locomotives or cars are in motion.

When a railroad car is stopped for unloading, themtastbe secured from displacement
that could endangemployees.

An emergency means of stopping dump operatanstbe provided at railcar dumps.
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(7)  The employemustensure that employees who work in emailashhandling conveyor
areas are trained and knowledgeable in conveyor operation and inuinemeqts of this
section.

(8) Employeesannotride a coal or ashhandling conveyor belt at any time. Employees may
not cross over the conveyor belt, except at walkways, unless the conveyor's energy source
has been deenergized and has been locked tagged in accordance with WAC 286-
175.

9) A conveyor that could cause injury when stadadnotbe started until personnel in the area
are alerted by a signal or by a designated person that the conveyor is about to start.

(10) If a conveyor that codlcause injury when started is automatically controlled or is
controlled from a remote location, an audible dewicestbe provided that sounds an alarm
that will be recognized by each employee as a warning that the conveyor will start and that
can be cledy heard at all points along the conveyor where personnel may be present. The
warning devicanustbe actuated by the device starting the conveyonarsicontinue for a
period of time before the conveyor starts that is long enough to allow employeegeto
clear of the conveyor system. A visual warning may be used in place of the audible device
if the employer can demonstrate that it will provide an equally effective warning in the
particular circumstances involved.

Exception: If the employer can demstnate that the system's function wot
be seriously hindered by the required time delay, warning si
may be provided in place of the audible warning device. If tf
system was installed before November 20, 1995, warning Si
may be provided in place tife audible warning device until
such time as the conveyor or its control system is rebuilt or
rewired. These warning sigmsustbe clear, concise, and
legible andmustindicate that conveyors and allied equipment
may be started at any time, that danggists, and that
personnel must keep clear. These warning sigustbe
provided along the conveyor at areas not guarded by positio
location.

(11) Remotely and automatically controlled conveyors, and conveyors that have operating
stations which areat manned or which are beyond voice and visual contact from drive
areas, loading areas, transfer points, and other locations on the conveyor path not guarded by
location, position, or guardsustbe furnished with emergency stop buttons, pull cords,
limit switches, or similar emergency stop devices. However, if the employer can
demonstrate that the design, function, and operation of the com@geyotexpose an
employee to hazards, an emergency stop deviwatrequired.

@ Emergency stop devicesustbe easily identifiable in the immediate vicinity of such
locations.

(b)  An emergency stop deviceustact directly on the control of the conveyor involved
andmustnot depend on the stopping of any other equipment.
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(12)

(13)

(14)

(c) Emergency stop devicesustbe instded so that thegannotbe overridden from
other locations.

Where coahandling operations may produce a combustible atmosphere from fuel sources
or from flammable gases or dust, sources of ignitiaistbe eliminated or safely controlled
to preventgnition of the combustible atmosphere.

Note: Locations that are hazardous because of the presence of combustibl
are classified as Class Il hazardous locations. See cBapgted WAC,
Part L.

An employeecannotwork on or beneath overhanging coal in coal bunkers, coal silos, or
coal storage areas, unless the employee is protected from all hazards posed by shifting coal.

An employee entering a buniker silo to dislodge the contentsustwear a body harness
with lifeline attached. The lifelineustbe secured to a fixed support outside the bunker and
mustbe attended at all times by an employee located outside the bunker or facility.

WAC 296-45-48560 Hydroplants and equipment.

Employees working on or close to water gates, valves, intakes, forebays, flumes, or other locations
where increased or decreased water flow or levels may pose a significaninmagtiel warned
andmustvacate such dangeroaseas before water flow changes are made.
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WAC 296-45-525 Special conditions.

WAC 296-45-52505 Capacitors.

The following additional requirements apply to work on capacitors and on lines connected to
capacitors.

Note See WAC 29645-335 through 29615-345 for requirements pertaining
to the deenergizing and grounding of capacitor installations.

Q) Before employees work on capacitors, the capacnotbe disconnected from energized
sources and, after a wait of at least 5 minutes from the time of desttmn, shortircuited.

2 Before the units are handled, each unit in sgraallel capacitor bankaustbe shor
circuited between all terminals and the capacitor case or its rack. If the cases of capacitors
are on ungrounded substation racks, #osmustbe bonded to ground.

(3)  Anyline to which capacitors are connectedstbe shorcircuited beforet is considered
deenergized.

(4)  After removal from service, short circuitsustremain on capacitors in storage until
returned to service.

WAC 296-45-52510 Current transformer secondaries.

The secondary of a current transforro@nnotbe opened while the transformer is energized. If the
primary of the current transformeannotbe deenergized before work is performed on an
instrument, a relay, ather section of a current transformer secondary circuit, the amosibe
bridged so that the current transformer seconddiyot be opened.

WAC 296-45-52515 Series streetlighting.

1) If the openrcircuit voltage exceeds 600 volts, the seriegdighting circuitmustbe worked
in accordance with WAC 2985-215 or 29645-385, as appropriate.

(2)  Aseries loop may only be opened after the streetlighting transformer has been deenergized
and isolated from the source of supply or after the loopdgdxt to avoid an opetircuit
condition.

WAC 296-45-52520 Illumination.
Sufficient illuminationmustbe provided to enable the employee to perform the work safely.
WAC 296-45-52525 Protection against drowning.

(1) Whenever an employee may be pulledusied or may fall into water where the danger of
drowning exists, the employeell be provided with anchustuse U.S. Coast Guard
approved personal flotation devices.
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(2) Each personal flotation devioeustbe maintained in safe condition amdistbe insgcted
frequently enough to ensure thatdates nohave rot, mildew, water saturation, or any other
condition that could render the device unsuitable for use.

(3) Anemployee may cross streams or other bodies of water only if a safe means of passage,
suchas a bridge, is provided.
WAC 296-45-52530 Employee protection in public work areas.

Q) @ Before work begins in the vicinity of vehicular or pedestrian traffic that may
endanger employees, traffic control signs, devices, and barriers must be positioned
and used according to the requirements of chap@i55WAC, Part E.

(b) When flaggers are used, employers, responsible contractors and/or project owners
mustcomply with the requirements of WAZD6-155-305.

2 During hours of darkness, warning lights must be prominently displayed.

3) Excavated areas must be proteatétth barricades.

WAC 296-45-52535 Backfeed.

If there is a possibility of voltage backfeed from sources of cogeneration or from the secondary
system (for example, backfeed from more than one energized phase feeding a common load), the
requirements of WAQ96-45-325 apply if the lines or equipment are to be worked as energized,

and the requirements of WAC 2@6-335 and 29615-345 apply if the lines or equipment are to be
worked as deenergized.

WAC 296-45-52540 Lasers.

Laser equipmerhustbe installed, gdsted, and operated in accordance with W2%6-155-155.

Note: Additional information relating to lasers can be found in
WAC 296-32-22576.

WAC 296-45-52545 Hydraulic fluids.

Hydraulic fluids used for the insulated sections of equipmmerstprovide insulation for the voltage
involved.

WAC 296-45-52550 Foreign attachments and placards.

Nails and unauthorized attachments should be removed before climbing above such attachments.
When through bolts present a hazard to climbing, testbe trimmed to a safe length.
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WAC 296-45-545 Trolley maintenance, jumpering or
bypassing.

1)
)

©)

(4)

()
(6)
(7)

(8)

(9)

(10)

(11)

(12)

Energized trolley wirenustbe jumpered whei is to be opened or cut.

Reaching over trolley wire(s) or system(Qualified electrical employeesustnot reach
over trolley wire(s) unless properly protected by line hose or rubber blanket.

Reaching across sectional insulatd@aalified electrical employeasustnot reach across
section insulator(s), insulated spacer(s) or insulated approach.

Polarity on either side of sectionalizing breakers. Since the polarity on both sides of a
sectionalizing insulator may be differeritjs required that prior to performance of work,

tests be performed with approved testing equipment to determine whether or not the polarity
is the same or different on one side of the sectional insulator as eamyptr the other.

Working on hangers. More than one truck creustnot work on hangers attached to the
same span at the same time, without rubber protection.

Workers on hangers of opposite polarity. Trolley hangers and ears of opposite pulatity
not be worked on at the same time when trolley wire is energized.

Checking electric switches. When electric switches are checked for operation, making it
necessary to short circuit the contactor to each trolley wire, tools with insulated handles
mustbe used.

Short circuit due to use of noninsulated or conductive long handled tools. When a hazard of
short circuit exists, due to use of noninsulated or conductive long handled tools, approved
protective rubber equipmentustbe used as provided this chapter.

Trolley feeders. When work is to be performed on street railway trolley feedersitvbere
necessary for workers to work from metal or other grounded poles or fixtures or on poles or
fixtures on which grounds are maintained, theléeemustbe deenergized unless the poles

or fixtures are insulated before the work is started with approved protective devices in such
manner that employeeannotbecome grounded while working on the feeders, and
employeesnustwear approved rubber glosie

Truck drivermustremain at tower controls while workers are working on towers except
when the aerial manlift equipment has been properly chocked to prevent uncontrolled
movement. Tower truckaustbe equipped with a reliable signaling device lestwthe
employees working on the tower and the truck driver.

Working on truck towers. Employegsistnot stand on tower gates or railings. Weiniall
not be done from plank(s) placed on tower railings.

Tower truck railings. Towensiusthave sindard railings and toeboards around the tower
and all railingamustbe constructed of wood, fiberglass or other nonmetallic material. All
railingsmustbe a vertical height of not less than 36 inches or more than 42 inches from the
floor of the platfornto the upper surface of the top rail. Intermediate railngstbe

midway between the floor and the underside of the top rail. Towerrgastbe so

constructed as to prevent accidental opening.
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(13) Tower truck decksnustbe kept clear of tools, wil@nd other materials and tootsistbe
kept in proper storage area when not in use.

(14) Qualified electrical employeesustnot wear climbers or spurs while working on a tower
truck.
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WAC 296-45-675 Rotorcraft/helicopter for power distribution
and transmission line installation, construction and repair--
Scope.

(1) These standards which include WAC 288675 apply to work being done on or near
any rotorcraft, helicopter crane, or similar device when such device is for power
distribution and transmissiomk construction, alteration, repair or similar work. These
standards include work practices when such equipment is being or is about to be used and
mustapply to the exclusion of any other standard should such other standard be in
conflict with the standrds contained herein.

(2)  These rulesnustbe interpreted where necessary to achieve the protection of employees
affected by the hazards particular to the helicopter operatiomastbe so interpreted as
not to conflict with any federal law or regulatigoverning the operation or maintenance
of such craft.

WAC 296-45-67503 Definitions.

Approved rubber gloves Rubber insulating gloves used for protection of electrical workers
from electric shock while working on energized conductors and equipment.

Cargo hooks The cargo hook is the FAA approved primary attachment means to the aircraft.

A device attached or suspended from an aircraft which is used to connect an external load to the
aircraft through direct couplings or by lead lindsis unit has botlprimary and secondary

release mechanisms.

Designated employeesThose employees selected or designated by the employer to work under
or near helicopters who have first been instructed in hooking, unhooking, guiding and securing
the load, including the ghalperson, all of whom have been instructed in the hazards of
helicopter work and who know the provisions of this section.

Downwash A down and outward air column from the main rotor system.

Ground personnel or crew Those employees who are physicalilylanentally capable, who
are familiar with the hazards of helicopter use in power distribution and transmission line work,
and who know these rules and the methods of operation.

Helicopter, helicopter crane and rotorcraft. A heavierthanair aircraft thadepends
principally for its support in flight on the lift generated by one or more rotors. The use of the
word helicopter in these rules also mean helicopter crane, rotorcraft, or similar device.

Helicopter service provider. Entity that holds the apppoiate FAA operating certification and
provides helicopter support services.

Hooking and unhooking The process by which an external load is either attached to or
detached from theelicopterhookor sling line

Pilot in command, pilot or PIC. The personvho:

1 Has the final authority and responsibility for the operation and safety of the flight;
1 Has been designated as pilot in command before or during the flight; and
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i Holds the appropriate category, class and type rating for the conduct of the flight
if applicable.

Positive guide system A system or method of installing a load into position so that the load is
capable of being released from the helicopter without being otherwise secured so that the load
will remain in position permanently or until otherwsecured by physical means.

Rotors. That system of blades which rotates or revolves to supply lift or direction to the
rotorcraft.

Signalperson That member of the ground crew that is designated by an employer to direct,
signal and otherwise communicatéhwthe operator of the helicopter.

Sling line. A strap, chain, rope or the like used to securely hold something being lifted, lowered,
carried or otherwise suspended.

Sock line A rope(s), cable(s) or similar line(®#)atis used to pull a conductor &ror other wire
from a reel or to remove existing strung conductors from poles or towers.

Static charge A stationary charge of electricity.
Tag line. A rope or similar device used to guide or control the direction or movement of a load.

WAC 296-45-67504 Operating certification.

The helicopter service provider must hol d
Operating Certificateo for the category of
Parts 133, 135, and 137™Contact the locallight Standard District Office (FSDO) for

assistance.)

WAC 296-45-67506 Personnel.

(1)  All personnel must be physically and mentally able and qualified to perform the work to
which they are assigned, including being knowledgeable in these rules.

(2)  There must ba sufficient number of qualified ground personnel to safely guide, secure,
hook and unhook the load.

3) No employeewill perform or be ordered or assigned to perform any activity for which
they are not trained, qualified, and competent or which they mayroomsge their safety
or the safety of others.

Note: Applicable training requirements in WAC 286-065mustbe followed.

WAC 296-45-67508 Hazard analysis and job briefing.

(2) Before the commencement of any construction, maintenance, or lifting activityausing
helicopter, a job hazard analysis (JHA)st be conducted, which, at a minimurust:
(@) Define the core tasks;

(b) Identify specific hazards;
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(c) Identify mission specific tasks;

(d) Describe procedures or controls used to safely manage or mitigate the hazards;
(e) Descibe the communication procedure to be used with the crew;

() Discuss fatigue, and methods to eliminate or mitigate it;

(g) Specify minimum approach distances (MAD);

(h) Describe a site specific emergency action plan

(2) A site specific job briefing must be held each dagstruction, maintenance, or lifting
activities using a helicopter are performed. The daily job briefing at a minimum must:

@) Summari ze or recap the content of the J

(b) Communicate any site specific hazards not identifigtie JHA and provide
mitigation for those hazards;

(c) Identify or establish roles for each person who will be interfacing with the aircraft
or its load;

(d) Describe the communication procedure to be used with the crew;

(e) Specify minimum approach distances (MAIB)m energized electrical lines in
the work area;

() Describe the applicable sections of the site specific emergency action plan, such
as the location of first aid equipment and rescue gear.

(3)  An additional job briefing must be held immediately if working dtinds change during
the course of the job. Working conditions would include weather, wind, and visibility.
During the job briefing all affected employees and others, including signalpersons,
ground workers, pilot(s), must be advised of the hazardsdimgjia change of operation,
if needed.

WAC 296-45-67513 Personal protective equipment (PPE).

Personal protective equipment when working on, under or in the near vicinity of helicopters:

(1)  All employeesmustwear eye protection of such design as to pretree likelihood of
dust or other substances from contacting the eye(s) of employees.

(2)  All employeesmustwearANSI-approvedchard hator helmets for electrical work
specific to work associated with helicopter operationsrthatbe secured on the
empoyee's head by a chinstrapother suitable means.

(3) The employer must perform and document a hazard assessment to identify and determine
the appropriate PPE for the work being performed, the location and site and/or
equipment.

WAC 296-45-67515 Wearing apparel.

No employeanustwear clothing or apparel which is either designed to or in fact can reasonably
be expected to flap or otherwise react in a similar fashion in the downwash or air disturbance of a

Page 105



Chapter 296-45 WAC
Electric Power Generation, Transmission, and Distribution

helicopter(s). No employaaustwork on, under pin the near vicinity of a helicopter while
wearing such apparel or clothing which flaps or moves to the extent that it presents a hazard in
that it could be caught in the moving equipment, the hoist line, or otherwise interfere with the
safe performancef the work.

WAC 296-45-67517 Loose gear and objects.

All loose gear, including lunch boxes, rope, cardboard, wire covers and similamiestise
removed or secured or otherwise made fast before the helicopter is started or allowed to
approach such aredn the event the ge& notsecured or fastened,ntustbe removed and
located outside the downwash at least 100 feet from the helicopter.

WAC 296-45-67519 Landing zones.

(1)  When establishing the landing zone, the following itemustbe considered:

1 Size and type of helicopter;

1 Suitability of the planned activity;

i Physical barriers or obstructions;

1 Helicopter touch down area and congestion in the area.

(2)  All helicopter landing, loading and unloading areasstbe maintained in a neat and
orderly fashion sas to reduce the likelihood of flying materials, tripping, or other
hazards attendant to the work being performed.

WAC 296-45-67521 P i | ads@ossibility.

(1) The pilot and employer must ensure the pilot is properly rested and fit for duty

(2)  The helcopterpilot mustbe responsible for the size, weight and manner in which loads
are connected to the helicopter.

3 No loadwill be made if the helicoptgilot believes the liftannotsafely be performed.
The employemustmake certain that thalot of the helicopter is able to freely exercise
their prerogative and judgment as to safe operation of the helicopter itself concerning
size, weight and manner by which loads are connected.

4 No employeewill work on, under, near or in conjunction with aibebter whose
operationdoes notorrespond with the foregoing provisions.

(5)  The pilotmustpossess the appropriate ratings for the aircrafinaunstbe competenb
safely conduct the assigned tasks. The pilosthave the final authority and is sotel
responsible for the safe operation of the helicopter load at all times.

WAC 296-45-67522 Cargo Hooks.

(1)  All cargo hookanusthave a primary and secondary release mechanism designed and
installed as to prevent inadvertent operation. The hooks primargeanddary release

mustbe tested prior to each daybés operation

properly.
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)

No employeewill be permitted to work under a hovering helicopter(s) unless the cargo
hooks used comply with Federal Aviation Administratiogulations governinguch
hooks.

WAC 296-45-67523 Hooking and unhooking loads.

(1)

(2)
(3)

Work performed at an elevated position and directly under hovering helicopistbe
performed only by qualified and capable employees.

(@) Work mustbe limited to minimum time reessary to guide, secure, hook or
unhook the loads, provided that only a single point of attachment is required to
secure the load.

(b)  When an employee is working from the ground under hovering helicopters, the
employeaemusthave a safe means of ingress agiess at all times, including a
readily available escape route or routes in the event of an emergency.

Except as specifically permitted under WAC 288675 through 29615-67545, no other
work or workrelated activitynustbe permitted under hovering halters.

Positive guide systemmustbe used for the placement of large segments of primary
tower structure anthustenable the heavy lift helicopter to temporarily secure and
release the load. Bolting of or otherwise permanently securing the structures is
prohibited under hovering helicopters except that in the event of an unforeseen
contingency of an emergency nature which represents a substantial hazard to life or
property, an employee may do such work as is necessary to preserve life or protect
substanal property.

Note: This does not apply to assembly and erection of steel monopole
construction.

WAC 296-45-67525 Static charge.

All loads mustbe groundear bondedwith a device capable of discharging either the actual or
potential static charge befogeound personnel either touch or come close enough to touch the
suspended load.

WAC 296-45-67527 Line stringing.

(1)
)

3)

Weight of the external loaghustnot exceed the manufacturer's load limit.

Each helicopter operator utilized in line stringmgstbe authorized by the Federal
Aviation Administration, Part 133, Class C Operations.

All line stringing operationsnustbe conducted in accordance with the following
requirements:

(@ Stringing tension methoachustenable a consistent positive controtiod cable,
rope, or similar lines at all times during pulling operations;
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(4)

(b) During all pulling operations, the helicopter pilatistmaintain an aircraft
orientation that allows the pilot to maintain constant visibility in both directions
on line;

(c) No pulling operatiormustbe conductedt a ground speed greater than fifteen
mph;

(d)  When pulling from the aircraft belly hook attachment point, a ballast weight of a
minimum three hundred poundsustbe utilized;

(e)  Atno time during the pulling operationustthe load line that is attached to
helicopterdés belly hook attachment poin
vertical.

Note: Subsection (3)(d) and (e) does not apply when pulling from the
heli copterbés approved side pul

A helicoper mustnot pull any cable, rope, or similar line which is at any point attached

to a fixed object other than thehkeeliogpte
or fopuay of the cable, rope, or atruckioff ar | i n
fixed object other than the reel itself.

WAC 296-45-67529 Visibility.

Employeesnustkeep clear of and outside the downwash of the helicopters except as necessary
to perform a permitted activity. Where reasongibctical reduced vision othie operator and
ground crewmustbe eliminated.

WAC 296-45-67531 Communication.

(1)

(2)
(3)

(4)
()

(6)

Communicatiormustbe maintained between the air crew and ground personnel at all
timesby a designated and qualified signalpersdhere must be a constant, open line of
communication using radios or head and hand signals.

Signal systems must be understood by the air crew and the ground crew, including
signalpersons, prior to the hoisting of any load.

Signaling and maintaining communications with the pilot will be exclusithe

designated signalperson during periods of loading and unloading. The signalperson must
be distinguishable from other members of the ground crew by the pilot of the aircraft.

This may be by way of orangmlored gloves, vest, or other apparel.

The lead worker and one top person must also have an operating transmitter and receiver.

Authorized and qualified employees may comithin 50 feet of the helicopter when the
rotor blades are turning, but no closer, other than to enteirtnaft or to hook o

unhook the load or do other essential functions. Other employee¢shot come closer
than 100 feet of thaircraft whenit is operating.

The signal between the signalperson and the operator of the helitystidre those
submitted to the FAA for thparticular job. When head signals are to be used, the
qualified workemust utilize a visually enhanced hard hat or helmet with clear markings
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to indicate the desired movement. Any signals other than up/down in/out will require the
use of hand signals.

(7 Should there occur a change in the hazards, methods of performing the job, signals to be
used, or other operating conditions during the course of any particular job, a conference
mustimmediately be held at which time all affected employees and othehsdjimg
signalpersons, ground workers, and pilots) will be advised of such hazards or change of
operation. No employesill be permitted to work unless such employee and others fully
understand and changes that have taken place.

WAC 296-45-67533 Helicopter operation.

(1)  Whenever approaching or leaving a helicopter with blades rotating, all empioyses
remain in full view ofthe pilot and remain in a crouched positihile within 50 feet of
the helicopter. No employeanapproach the rear of the heliceptinless directly
authorized and directed by tp#ot of such craft All employees when operating or
working within 50 feet of the helicopter with blades turning are subject to the direction of
the helicoptepilot.

(2)  All materials and equipment loadedtire aircraftmustbe properly secured for flight.

3) Long objects, such as shovels and hot sticksstbe carried horizontally and below the
waist to avoid contact with the aircraft rotor blades.

(4)  The pilotmustensure that all loads are safely securededdicopter, or in cargo
baskets, and properly loaded with regard to weight and balance.

(5) Never throw anything while loading and unloading the helicopter. Thrown items may
come in contact with the aircraft rotor blade, causing damage to the aircrafissilole
injury to ground personnel.

(6)  While in the helicopter, safety belts must remain fastened at all times except when the
pilot instructs otherwise or while entering or leaving the helicopter.

(7) Smoking in the helicopter is prohibited at all times.

(8) No empbyeecanride in or work under or near a helicopter with less than twenty minutes
reserve fuel.

(9) No employeeanhave sharp objects in their pocket or unsecured while sitting in or on
the helicopter.

(10) No employeecantouch any switch, knob, instrument, ohet control device in the
cockpit unless specifically directed by the pilot.

(11) Noemployewanobscur e or otherwise obstruct the p
instruments or flight path during flight or operation.

(12) No employeecanattempt to slow or sfothe rotorcraft blades.
WAC 296-45-67536 Helicopter work tasks.

(1)  Aerial hover transfer.
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€)) Full body harnesses, lanyards, hardware, and attachment points must meet the
requirements in ANSI Z359:2007.

(b)  All employees transferring from a helicopter to a stitefconductor must wear a
full body harness and lanyard fixed to an approved attachment point on the
helicopter, structure/conductor. An ANSI approved device that allows the worker
to be attached simultaneously to the helicopter and the structure/candusto
be used until the transfer is complete.

(c) Fall protection must be established and maintained one hundred percent during
the entire time the employee is transferring from the helicopter to the
structure/conductor.

(2) Human external cargo (HEC).

(&)  The slinglertical suspension system (human external cargo or HEM) is a vertical
system suspended from the helicopter cargo hook. The sling system will comply
with all governmental requirements (e.g., 14 C.F.R. Part 133, Class B or D
External Load.) For Class @perations the sling systemill also comply with 14
C.F.R. 27.865 or 29.865.

(b) Helicopter operations involving HERustincorporate the use of a secondary
safety device, in addition to the helic
the inadvertenrelease of the load. This devitristremain jettisorable in
accordance with Class B load requirements.

()  All lines utilized for HEC operationsiustbe dedicated for HEC amdll not be
used for transporting cargo.

(i) HEC linesmustnot be less than 10:1fsty ratio between the rated breaking
strength and the working load.

(i) All harnesses utilized for helicopter shbdul operations must meet the ANSI
Z359.12007 standards for class Il (full body) harnesses and must be equipped
with both dorsal and sternBlrings.

(iv) All suspension harnesses used for HEC must be adjusted to the user. The
harness must be designed to prevent suspension trauma or equipped with an
orthostatic shock relief device. Such devices must be deployed and used if an
employee has been suspension longer than five minutes.

(b) (c) External platform skid operations. If a platform system is used to transport crews
or where a crew member performs work from the platform system and all aircraft
attachmentpointsmustcomply with applicable FAAggulations and requirements. All
platform operationsustbe conducted in accordance with the 14 C.F.R. Part 133, Class
A1 External Load. Flight and hovering capabilities of the helicopter must not be
adversely affected by the design of the platfoifhe platform must not affect the auto
rotation and emergency capabilities of the helicopter. The platform and loads may affect
the lateral and longitudinal CG weight and balance of the helicopter in flight. An
engineered countdralance must be used iktiplatform exceeds the lateral CG limits of
t he manufacturerds specifications for the
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(3) External cargo sling loads. Helicopter longline support operations (cargo operations)
mustonly be performed by qualified, compat and trained personnel. All operations
mustbe conducted in accordance with applicable Federal Aviation Administration
regulations.

WAC 296-45-67537 Sling and rigging.

(1) The pilot is responsible for the integrity of the rigging for any external loadnastl
ensure safe delivery of the cargo by inspecting and monitoring thetgexuhe rigging
throughout the operation. Prior to operations, the pilot must check the comdtition
application of all rigging gear to ensure serviceability. Prior to cenuing operations,
determire the complete rigging requirements, including slings and taglines.

(2)  All personnel involved with rigging activities must receive appropriate rigging training
and show proficiency specific to helicopter operations and the work lesig
performed.

(3) The slings used for the external load must be inspected each day before use. Slings must
be inspected by an employee designated, trained and qualified as a rigger.

(4) No slingwill be used unless it has a properly marked minimum terissiegsh of five
times the load which will be carried or is being carried.

€)) No slingwill be used unless upon inspection it is determined to be in good
condition and capable of the work which is to be performed and properly marked.

(b) Loads must be properly $ig so that there will be no slippage or shifting of the
load and so that the load will natcidentallybe dislodged from the helicopter.

(c) In an energized environment helicopter load lines must be comprised of
nonconductive materials which are the apprdpneeight, strength, and length to
prevent the line from being lifted and entangled into the aircraft rotor system.

(d) Pressed sleeves, wedged eyes, or equivalent masstbe used for all suspended
loads utilizing wire rope. All eyes on synthetic limeistbe produced by the line
manufacturer or a certified splicer for the specific type of line.

WAC 296-45-67541 Fires.

Open fireanustnot be permitted in any area in which said fires will be affected by the
downwash of the rotors, natustany employee smekin an area subject to the downdraft of the
rotor.

WAC 296-45-67545 Refueling operations.

(1) Refueling of any helicopter with either aviation gasoline or Jet B (Turbine) typenfig|
be prohibited while the engines are running.

(2)  Fueling of lelicopters using Jet A (TurbinKerosene) type fuet allowedwith engines
running

(3)  All helicopter fueling must comply with the following:
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(4)

(@)
(b)

No unauthorized persomsustbe allowed within fifty feet of the refueling
operation or fueling equipment.

A minimum of one thirtypound fire extinguisher, or a combination of same, good
for class A, B and C firesnustbe provided within one hundred feet on the
upwind side of the refueling operation.

Note:

For additional requirements relating to portable firerextishers see
WAC 296-800-300.

(€)

(d)

(€)

(f)

(9)

All fueling personnemustbe thoroughly trained in the refueling operation and in
the use of the available fire extinguishieguipment they may be expected to
utilize.

Theremustbe no smoking, open flames, exposed flame heaters, flare pots, or
open flame lights within fifty feet of the refueling area or fueling equipmé&he
refueling area or the fuel truck mumt post d  WNO BMOKINEO signs.

Prior to making any fueling connection to the aircraft, the fueling equipmesit

be bonded to the aircraft by use of a cable, thus providing a conductive path to
equalize the potential between the fueling equipment amaitraft. The bond
mustbe maintained until fueling connections have been removed, thus allowing
separated charges that could be generated during the fueling operation to reunite.
Grounding during aircraft fuelingnustnot be permitted.

To controlspills, fuelmustbe pumped either by hand or power. Pouring or
gravity flow mustnot be permitted. Setflosing nozzles or deadman controls
mustbe used anthustnot be blocked open. Nozzlesistnot be dragged along
the ground.

In case of a spilthe fueling operatiomustbe immediately stopped until such
time as the perseim-charge determines thiis safe to resume the refueling
operation.

Helicopters with their engines stopped being refueled with aviation gasoline or Jet B
(Turbine) type fuel,mustalso comply with subsection (3)(a) through (g) of this section.
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WAC 296-45-900 Appendices. Nonmandatory.

WAC 296-45-902 Appendix A, Working on exposed energized
parts--Nonmandatory.

Note: This appendix is identical to 29 C.F.R. 1910.26$pA&ndix B, Working
on Exposed Energized Partslowever.all references to livdine
barehand work have been deleted since it is prohibited in Washingi
state.

|. Introduction

Electric utilities design electric power generation, transmission, andbdtgin installations to meet
National Electrical Safety Code (NESC), ANSI C2, requiremdalisctric utilities also design
transmission and distribution lines to limit line outages as required by system reliability criterial
and to withstand the maximuowervoltage's impressed on the syst&onditions such as

switching surges, faults, and lightning can cause overvoltdgestric utilities generally select
insulator design and lengths and the clearances to structural parts so as to prevent autages fro
contaminated line insulation and during storrame insulator lengths and structural clearances
have, over the years, come closer to the minimum approach distances used by werkers.
minimum approach distances and structural clearances convesgecieasingly important that
system designers and system operating and maintenance personnel understand the concepts
underlying minimum approach distances.

The information in this appendix will assist employers in complying with the minimum approach
distance requirements contained in 8 1910.269(I)EBnployers must use the technical criteria and
methodology presented in this appendix in establishing minimum approach distances in accordance
with § 1910.269(1)(3)(i) and Table-BRand Table 8. This appedix provides essential

background information and technical criteria for the calculation of the required minimum approach
distances for livdine work on electric power generation, transmission, and distribution

installations.

Unless an employer is usingetmaximum transient overvoltage's specified in Tabdefét

voltages over 72.5 kilovolts, the employer must use persons knowledgeable in the techniques
discussed in this appendix, and competent in the field of electric transmission and distribution
systen design, to determine the maximum transient overvoltage

II. General

A. Definitions The following definitions from 8 1910.269(x) relate to work on or near electric
power generation, transmission, and distribution lines and equipment and the elezhacds
they present.

Exposed Not isolated or guarded.

Guarded Covered, fenced, enclosed, or otherwise protected, by means of suitable covers or
casings, barrier rails or screens, mats, or platforms, designed to minimize the possibility, under
normalconditions, of dangerous approach or inadvertent contact by persons or objects.
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Note to the definition of guarded Wires that are insulated, but not otherwise protected, are not
guarded.

Insulated Separated from other conducting surfaces by a dieléttdluding air space) offering
a high resistance to the passage of current.

Note to the definition of insulated When any object is said to be insulated, it is understood to
be insulated for the conditions to which it normally is subjected. Otherwisgefat the purpose
of this section, uninsulated.

Isolated Not readily accessible to persons unless special means for access are used.
Statistical sparkover voltagé transient overvoltage level that produces a 9péizent
probability of sparkover Kiat is, two standard deviations above the voltage at which there is a
50-percent probability of sparkover).

Statistical withstand voltageA transient overvoltage level that produces a {értent
probability of sparkover (that is, three standard demiatibelow the voltage at which there is a
50-percent probability of sparkover).

B. Installations energized at 50 to 300 volihe hazards posed by installations energized at 50
to 300 volts are the same as those found in many other workplaces. Tdtabisay that there is

no hazard, but the complexity of electrical protection required does not compare to that required
for high voltage systemsl'he employee must avoid contact with the exposed parts, and the
protective equipment used (such as rubbsulating gloves) must provide insulation for the
voltages involved.

C. Exposed energized parts over 300 volts &Raragraph (1)(3)(i) of § 1910.269 requires the
employer to establish minimum approach distances no less than the distances computesl by Tabl
R-3 for AC systems so that employees can work safely without risk of sparkover.

Unless the employee is using electrical protective equipment, air is the insulating medium
between the employee and energized pdrte distance between the employee amnd a

energized part must be sufficient for the air to withstand the maximum transient overvoltage that
can reach the worksite under the working conditions and practices the employee i§ b&ng.
distance is the minimum air insulation distance, and itisilei the electrical component of the
minimum approach distance.

Normal system design may provide or include a means (such as lightning arrestors) to control
maximum anticipated transient overvoltage's, or the employer may use temporary devices
(portableprotective gaps) or measures (such as preventing automatic circuit breaker reclosing) to
achieve the same resuPRaragraph (1)(3)(ii) of 8§ 1910.269 requires the employer to determine

the maximum anticipated penit transient overvoltage, phaseground through an

engineering analysis or assume a maximum anticipatednpetransient overvoltage, phase

ground, in accordance with TableRwhich specifies the following maximums for ac systems:

72.6 to 420.0 kilovolts3.5 per unit
420.1 to 550.0 kileolts-3.0 per unit
550.1 to 800.0 kilovolt2.5 per unit

See paragraph IV.A.2, later in this appendix, for additional discussion of maximum transient
overvoltages.
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D. Types of exposureEmployees working on or near energized electric power generation,
transmission, and distribution systems face two kinds of exposBreseto-ground and phase
to-phase.The exposure is phase-ground with respect to an energized part, when the employee
is at ground potential.

[Il . Determination of Minimum Approach Di stances for AC Voltages Greater Than 300
Volts

A. Voltages of 301 to 5,000 valt¥est data generally forms the basis of minimum air insulation
distances.The lowest voltage for which sufficient test data exists is 5,000 volts, and these data
indicate hat the minimum air insulation distance at that voltage is 20 millimeters (1 inch).
Because the minimum air insulation distance increases with increasing voltage, and, conversely,
decreases with decreasing voltage, an assumed minimum air insulatiooedaftan

millimeters will protect against sparkover at voltages of 301 to 5,000 viitiss, 20 millimeters

is the electrical component of the minimum approach distance for these voltages.

B. Voltages of 5.1 to 72.5 kilovolt§or voltages from 5.1 to275 kilovolts, the Occupational

Safety and Health Administration bases the methodology for calculating the electrical
component of the minimum approach distance on Institute of Electrical and Electronic Engineers
(IEEE) Standard-4.995,Standard Techniquder High-Voltage Testing Table 1 lists the

critical sparkover distances from that standard as listéeER Std 5162009, IEEE Guide for
Maintenance Methods on Energized Power Lines.

Table 1. Sparkover Distance for Rod-to-Rod Gap
60 Hz Rod-to-Rod sparkover (kV Gap spacing from |IEEE Std 4-
peak) 1995 (cm)
25.... 2
36.... 3
46 . ... 4
53.... 5
60.... 6
70. ... 8
79.... 10
86.... 12
95.... 14
104 . ... 16
112. ... 18
120.... 20
143 . ... 25
167 .. .. 30
192 .. .. 35
218.... 40
243 . ... 45
270. ... 50
322.... 60

Source: |IEEE Std 5162009.
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To use this table to determine the electrical component of the minimum approach distance, the
employer must determine the peak phimsground transient overvoltage and select a gap from

the table that corresponds to that voltage as a withstand voltage rather than a critical sparkover
voltage. To calculate the electrical component of the minimum approach distance for voltages
between 5 andZZ5 kilovolts, use the following procedure:

1. Divide the phas¢o-phase voltage by the square root of 3 to convert it to a fibageund
voltage.

2. Multiply the phasdo-ground voltage by the square root of 2 to convert the rms value of the
voltage b the peak phas®-ground voltage.

3. Multiply the peak phas#®-ground voltage by the maximum penit transient overvoltage,
which, for this voltage range, is 3.0, as discussed later in this appdrdsxis the maximum

phaseto-ground transient oveoltage, which corresponds to the withstand voltage for the

relevant exposure.3

4. Divide the maximum phas®-ground transient overvoltage by 0.85 to determine the
corresponding critical sparkover voltage. (The critical sparkover voltage is 3 standatthds
(or 15 percent) greater than the withstand voltage.)

5. Determine the electrical component of the minimum approach distance from Table 1 through
interpolation.

Table 2 illustrates how to derive the electrical component of the minimum approtzeiteifor
voltages from 5.1 to 72.5 kilovolts, before the application of any altitude correction factor, as
explained later.

Table 2 Calculating the Electrical Component of MAD 751 V t0 72.5 KV
Step Maximum system phase-to-phase voltage (kV)
15 36 46 72.5
Divide by as 8.7 20.8 26.6 41.9
Mul tiply by &a?2 12.2 29.4 37.6 59.2
3. Multiply by 3.0 36.7 88.2 112.7 177.6
4. Divide by 0.85 43.2 103.7 132.6 208.9
5. Interpolate from Table 1 3+(7.2/10)*1 | 14+(8.7/9)*2 | 20+(12.6/23)*5 35+(1*65.9/26)
Electrical component of MAD (cm) 3.72 15.93 22.74 38.25

C. Voltages of 72.6 to 800 kilovolt&or voltages of 72.6 kilovolts to 800 kilovolts, this section
bases the electrical component of minimum approach distances, before the application of any
altitude corection factor, on the following formula:

Equation 1 - For voltages of 72.6 kV to 800 kV
D =0.3048(C + a) VaT
Where:

D = Electrical component of the minimum approach distance in air in meters;
C = A correction factor associated with the variation of gsgrkover with voltage;
a = A factor relating to the saturation of air at system voltages of 345 kilovolts or fiigher;
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V.c = Maximum system linéo-ground rms voltage in kilovoltsit should be théactuab
maximum, or the normal highest voltage for taege (for example, 10 percent above the
nominal voltage); and

T = Maximum transient overvoltage factor in per unit.

In Equation 1Cis 0.01: (1) For phas®-ground exposures that the employer can demonstrate
consist only of air across the approachatise (gap) and (2) for phasephase exposures if the
employer can demonstrate that no insulated tool spans the gap and that no large conductive
object is in the gap. Otherwisg,is 0.011.

In Equation 1, the terravaries depending on whether the empyexposure is phase

ground or phasé&-phase and on whether objects are in the g employer must use the
eqguations in Table 3 to calculae Sparkover test data with insulation spanning the gap form
the basis for the equations for phas@round exposures, and sparkover test data with only air in
the gap form the basis for the equations for pliegiase exposured.he phasdo-ground
equations result in slightly higher valuesapfand, consequently, produce larger minimum
approach distansethan the phade-phase equations for the same value etd

Table 3 Equations for Calculating the Surge Factor, a

Phase-to-ground exposures

Vpeak = ToVicd 2 635.1 to 915 KV 915.1 to 1,050 kV
a. ... 635KV or less 0 (Vpes- 635)/140,000 | (Vrear-645)/135,000
Vpeak= TLcViLcad 2 . . . | More than 1,050 kV

2. .. (Vreu675)/125.000

Phase-to-phase exposures !

Vpeak = (1.35T|_.G + O.45)V|_.c-;.5. 2

848.1t0 1,131 kV
630 kV or less 0 ?30'1_%038;;?@/ 000 | (Vpeak-
Peak ’ 633.6)/152,207

a....

Vpeak = (1.35T|_.G + 0.45)V|_.Gé. 2

1,131.110 1,485 KV |\ re than 1,485 kV (Veesk-350.5)/203,666

a....

(Vpeak-628)/153,846

1 Usethe equations for phage-ground exposures (withpdakfor phaseto-phase exposures)
unless the employer can demonstrate that no insulated tool spans the gap and that no large
conductive object is in the gap.

In Equation 17T is the maximum transient omltage factor in per unit. As noted earlier, 8
1910.269(1)(3)(ii) requires the employer to determine the maximum anticipateship&ransient
overvoltage, phasm-ground, through an engineering analysis or assume a maximum anticipated
perunit transi@t overvoltage, phas®-ground, in accordance with TableR For phasdo-

ground exposures, the employer uses this value, chlledasT in Equation 1. IEEE Std 516

2009 provides the following formula to calculate the pttagghase maximum transient
overvoltageT.-, from T c:

T =1.35T.c+0.45
For phasdo-phase exposures, the employer uses this vallienraEquation 1.

D. Provisions for inadvertent movementhe minimum approach distance must include an
fladdeb to compensate for the inadtent movement of the worker relative to an energized part
or the movement of the part relative to the worker. Tadded must account for this possible

inadvertent movement and provide the worker with a comfortable and safe zone in which to
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work. Employers must add the distance for inadvertent movement (callégipenomic
component of the minimum approach distai)de the electrical component to determine the
total safe minimum approach distances used inlineework.

The Occupational Safety anceblth Administration based the ergonomic component of the
minimum approach distance on response-ilséance analysisThis technique uses an estimate

of the total response time to a hazardous incident and converts that time to the distance traveled.
Forexample, the driver of a car takes a given amount of time to resporidttmalu and stop

the vehicle.The elapsed time involved results in the car's traveling some distance before coming
to a complete stopThis distance depends on the speed oténat the time the stimulus

appears and the reaction time of the driver.

In the case of livdine work, the employee must first perceive that he or she is approaching the
danger zoneThen, the worker responds to the danger and must decelerate aalil istofon

toward the energized parDuring the time it takes to stop, the employee will travel some
distance.This is the distance the employer must add to the electrical component of the minimum
approach distance to obtain the total safe minimum apprdistance.

At voltages from 751 volts to 72.5 kilovoltthe electrical component of the minimum approach
distance is smaller than the ergonomic compon&h#2.5 kilovolts, the electrical component is

only a little more than 0.3 meters (1 fooAn ergonomic component of the minimum approach
distance must provide for all the worker's unanticipated movements. At these voltages, workers
generally use rubber insulating gloves; however, these gloves protect only a worker's hands and
arms. Therefore, thenergized object must be at a safe approach distance to protect the worker's
face. In this case, 0.61 meters (2 feet) is a sufficient and practical ergonomic component of the
minimum approach distance.

For voltages between 72.6 and 800 kilovolts, employaest use different work practices during
energized line workGenerally, employees use INiae tools (hot sticks) to perform work on
energized equipmeniThese tools, by design, keep the energized part at a constant distance from
the employee and, teumaintain the appropriate minimum approach distance automatically.

The location of the worker and the type of work methods the worker is using also influence the
length of the ergonomic component of the minimum approach distance. In this higher voltage
range, the employees use work methods that more tightly control their movements than when the
workers perform work using rubber insulating glovésie worker, therefore, is farther from the
energized line or equipment and must be more precise in his @molements just to perform

the work. For these reasons, this section adopts an ergonomic component of the minimum
approach distance of 0.31 m (1 foot) for voltages between 72.6 and 800 kilovolts.

Table 4 summarizes the ergonomic component of the mininppmoach distance for various
voltage ranges.

Table 4 Ergonomic Component of Minimum
Approach Distance

Voltage range (kV) Distance

m | ft
0.301t0 0.750. ... 0.31 1.0
0.751t0725. ... 0.61 2.0
72.61t0800.... 0.31 1.0
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Note: The employer mst add this distance to the electrical component of t
minimum approach distance to obtain the full minimum approach
distance.

The ergonomic component of the minimum approach distance accounts for errors in maintaining
the minimum approach distance (efimight occur, for example, if an employee misjudges the
length of a conductive object he or she is holding), and for errors in judging the minimum
approach distancel'he ergonomic component also accounts for inadvertent movements by the
employee, suchssslipping. In contrast, the working position selected to properly maintain the
minimum approach distance must account for all of an employee's reasonably likely movements
and still permit the employee to adhere to the applicable minimum approach digGeee.

Figure 1.) Reasonably likely movements include an employee's adjustments to tools, equipment,
and working positions and all movements needed to perform the Workexample, the

employee should be able to perform all of the following actions witbwaying into the

minimum approach distance:

1 Adjust his or her hardhat;

1 Maneuver a tool onto an energized part with a reasonable amount of overreaching or
underreaching;

Reach for and handle tools, material, and equipment passed to him or her; and
Adjust tools, and replace components on them, when necessary during the work
procedure.

1
1

The training of qualified employees required under 8 1910.269(a)(2), and the job planning and
briefing required under § 1910.269(c), must address selection of a propangvyookition.
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Energized Part

Minimum
Approach
Distance

Reason.ably Likely
Movements of
Employee

Figure 1 - Maintaining the Minimum Approach Distance

E. Miscellaneous correction factar€hanges in the air medium that forms the insulation
influences the strength of an air gap. A brief discussion of each factor follows.

1. Dielectric strength of air The dielectric strength of air in a uniform electric field at standard
atmospheric conditions is approximately 3 kilovolts per millim&ter.

The pressure, temperature, and humidity of the air, the shape, dimensions, and separation of the
electrodes, and the characteristics of the applied voltage (wave shape) affect the disruptive
gradient.

2. Atmospheric effectThe empirically determined electrical strength of a given gap is hormally
applicable at standard atmospheric conditions (200C,3Lkilopascals, 11 grams/cubic
centimeter humidity).An increase in the density (humidity) of the air inhibits sparkover for a
given air gap.The combination of temperature and air pressure that results in the lowest gap
sparkover voltage is high tenmpgéure and low pressur@.his combination of conditions is not
likely to occur. Low air pressure, generally associated with high humidity, causes increased
electrical strengthAn average air pressure generally correlates with low humi#iot.and dry
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working conditions normally result in reduced electrical strength. The equations for minimum
approach distances in Table3Rassume standard atmospheric conditions.

3. Altitude The reduced air pressure at high altitudes causes a reduction in thealectri
strength of an air gapAn employer must increase the minimum approach distance by about 3
percent per 300 meters (1,000 feet) of increased altitude for altitudes above 900 meters (3,000
feet). Table R5 specifies the altitude correction factor theg €mployer must use in calculating
minimum approach distances.

V. Determining Minimum Approach Distances
A. Factors Affecting Voltage Stress at the Worksite

1. System voltage (nominalThe nominal system voltage range determines the voltage for
purmposes of calculating minimum approach distandése employer selects the range in which

the nominal system voltage falls, as given in the relevant table, and uses the highest value within
that range in per unit calculations.

2. Transient overvoltagesOperation of switches or circuit breakers, a fault on a line or circuit
or on an adjacent circuit, and similar activities may generate transient overvoltages on an
electrical systemEach overvoltage has an associated transient voltage wave shape. €he wav
shape arriving at the site and its magnitude vary considerably.

In developing requirements for minimum approach distances, the Occupational Safety and
Health Administration considered the most common wave shapes and the magnitude of transient
overvoltags found on electric power generation, transmission, and distribution systéms.
eqguations in Table B for minimum approach distances use-peit maximum transient

overvoltages, which are relative to the nominal maximum voltage of the syStemexanple, a
maximum transient overvoltage value of 3.0 per unit indicates that the highest transient
overvoltage is 3.0 times the nominal maximum system voltage.

3. Typical magnitude of overvoltage$able 5 lists the magnitude of typical transient
overvoltags.

Table 5 Magnitude of Typical Transient Overvoltages
Cause Magnitude (per unit)

Energized 200-mile line without closing
resistors 3.5
Energized 200-mile line with one-step closing
resistor 2.1
Energized 200-mile line with multistep
resistor 2.5
Reclosing with trapped charge one-step
resistor 2.2
Opening surge with single restrike 3.0
Fault initiation unfaulted phase 2.1
Fault initiation adjacent circuit 2.5
Fault clearing 1.7t01.9

4. Standard deviatioir-gap withstand For each air gapghgth under the same atmospheric
conditions, there is a statistical variation in the breakdown voltége.probability of
breakdown against voltage has a normal (Gaussian) distribtttenstandard deviation of this
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distribution varies with the wave ape, gap geometry, and atmospheric conditidree

withstand voltage of the air gap is three standard deviations (3s) below the critical sparkover
voltage. (The critical sparkover voltage is the crest value of the impulse wave that, under
specified condions, causes sparkover 50 percent of the tifreimpulse wave of three

standard deviations below this value, that is, the withstand voltage, has a probability of sparkover
of approximately 1 in 1,000.)

5. Broken Insulators Tests show reductions inghnsulation strength of insulator strings with
broken skirts. Broken units may lose up to 70 percent of their withstand ca@etdsuse an
employer cannot determine the insulating capability of a broken unit without testing it, the
employer must consedt damaged units in an insulator to have no insulating valdditionally,

the presence of a liiéne tool alongside an insulator string with broken units may further reduce
the overall insulating strengti’he number of good units that must be preseatstring for it to
befinsulated as defined by § 1910.269(x) depends on the maximum overvoltage possible at the
worksite.

B. Minimum Approach Distances Based on Known, Maxipamticipated PerUnit Transient
Overvoltages

1. Determining the minimumpgroach distance for AC systemdnder 8§ 1910.269(1)(3)(ii), the
employer must determine the maximum anticipateeupértransient overvoltage, phase
ground, through an engineering analysis or must assume a maximum anticipated per
transient overeltage, phas¢o-ground, in accordance with TableR When the employer
conducts an engineering analysis of the system and determines that the maximum transient
overvoltage is lower than specified by Tabk® Rhe employer must ensure that any condgtion
assumed in the analysis, for example, that employees block reclosing on a circuit or install
portable protective gaps, are present during energized Warknsure that these conditions are
present, the employer may need to institute new livework puesdeflecting the conditions
and limitations set by the engineering analysis.

2. Calculation of reduced approach distance valuAs employer may take the following steps
to reduce minimum approach distances when the maximum transient overvoltagesystém
(that is, the maximum transient overvoltage without additional steps to control overvoltages)
produces unacceptably large minimum approach distances:

Step 1 Determine the maximum voltage (with respect to a given nominal voltage range) for the
erergized part.

Step 2 Determine the technique to use to control the maximum transient overvoltage. (See
paragraphs IV.C and IV.D of this appendiDetermine the maximum transient overvoltage that
can exist at the worksite with that form of control inaqe and with a confidence level of 3s.

This voltage is the withstand voltage for the purpose of calculating the appropriate minimum
approach distance.

Step 3 Direct employees to implement procedures to ensure that the control technique is in
effect durng the course of the work.

Step 4 Using the new value of transient overvoltage in per unit, calculate the required minimum
approach distance from Table®R

C. Methods of Controlling Possible Transient Overvoltage Stress Found on a System
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1. Introducion. There are several means of controlling overvoltages that occur on transmission
systems. For example, the employer can modify the operation of circuit breakers or other
switching devices to reduce switching transient overvoltag#srnatively, theemployer can

hold the overvoltage to an acceptable level by installing surge arresters or portable protective
gaps on the systenin addition, the employer can change the transmission system to minimize
the effect of switching operations. Section 4.8EKEE Std 516009 describes various ways of
controlling, and thereby reducing, maximum transient overvoltages.

2. Operation of circuit breaker§The maximum transient overvoltage that can reach the
worksite is often the result of switching on the linendrnich employees are workindpisabling
automatic reclosing during energized line work, so that the line will not be reenergized after
being opened for any reason, limits the maximum switching surge overvoltage to the larger of
the opening surge or the gtest possible fauljenerated surge, provided that the devices (for
example, insertion resistors) are operable and will function to limit the transient overvoltage and
that circuit breaker restrikes do not occlihe employer must ensure the proper fiomshg of
insertion resistors and other overvoltdigaiting devices when the employer's engineering
analysis assumes their proper operation to limit the overvoltage Iétieé employer cannot
disable the reclosing feature (because of system opecatittions), other methods of

controlling the switching surge level may be necessary.

Transient surges on an adjacent line, particularly for double circuit construction, may cause a
significant overvoltage on the line on which employees are workiihg. enployer's
engineering analysis must account for coupling to adjacent lines.

3. Surge arrestersThe use of modern surge arresters allows a reduction in the basic impulse
insulation levels of much transmission system equipméné primary function of efr

arresters was to protect the system insulation from the effects of lightiodern arresters not
only dissipate lightningaused transients, but may also control many other system transients
caused by switching or faults.

The employer may use propgdesigned arresters to control transient overvoltages along a
transmission line and thereby reduce the requisite length of the insulator string and possibly the
maximum transient overvoltage on the Ife.

4. Switching restrictions Another form of overueltage control involves establishing switching
restrictions, whereby the employer prohibits the operation of circuit breakers until certain system
conditions are present he employer restricts switching by using a tagging system, similar to

that used fom permit, except that the common term used for this activityiiela-offo or

firestrictiond These terms indicate that the restriction does not prevent operation, but only
modifies the operation during the livework activity.

D. MinimumApproach Distane Based on Control of Maximum Transient Overvoltage at the
Worksite

When the employer institutes control of maximum transient overvoltage at the worksite by
installing portable protective gaps, the employer may calculate the minimum approach distance
asfollows:

Step 1 Select the appropriate withstand voltage for the protective gap based on system
requirements and an acceptable probability of gap sparRover.
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Sep 2 Determine a gap distance that provides a withstand véttgggater than or equal thet
one selected in the first stéb.

Step 3 Use 110 percent of the gap's critical sparkover voltage to determine the@lasend
peak voltage at gap sparkover (VPP&).

Step 4 Determine the maximum transient overvoltage, pfteggound, at thevorksite from the
following formula:

VerG peak

V;.-u\/f '

Step 5 Use this value oT*?in the equation in Table-B to obtain the minimum approach

distance. If the worksite is no more than 900 meters (3,000 feet) above sea level, the employer
may use this value dfto deermine the minimum approach distance from Table 14 through
Table 21.

T =

Note: All r o u n dmust bedtasthe higher value (that is, alway
round up.

Sample protective gap calculations.

Problem Employees are to perform work on a 80volt transmission lie at sea level that is
subject to transient overvoltages of 2.4 pline maximum operating voltage of the line is 550
kilovolts. Determine the length of the protective gap that will provide the minimum practical
safe approach distance. Also, determin@twthat minimum approach distance is:

Step 1 Calculate the smallest practical maximum transient overvoltage (1.25 times the crest
phaseto-ground voltage}?

2
550KV x ~=x1.25=561kV .
V3

This value equals the withstand voltage of the protective gap.

Step 2 Using test data for particular protective gap, select a gap that has a critical sparkover
voltage greater than or equal to:

561kV + 0.85 = 668V

For example, if a protective gap with a 112X4.0foot) spacing tested to a critical sparkover
voltage of 665 kilovolts (crest¥elect this gap spacing.

Step 3 The phasdo-ground peak voltage at gap sparkover (VBR&is 110 percent of the
value from the previous step:

665KV x 1.10 = 73RV

This value corresponds to the withstand voltage of the electrical component of tmeimini
approach distance.

Step 4 Use this voltage to determine the worksite valué:of
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T=i2=l.7pu

564
Step 5 Use this value of in the equation in Table-R to obtain the minimum approach
distance, or look up the minimum approach distance in Table 14 through Table 2

MAD = 2.29 m (7.6 ft).
E. Location of Protective Gaps

1. Adjacent structuresThe employer may install the protective gap on a structure adjacent to
the worksite, as this practice does not significantly reduce the protection afforded by the gap.

2. Terminal stations Gaps installed at terminal stations of lines or circuits provide a level of
protection; however, that level of protection may not extend throughout the length of the line to
the worksite. The use of substation terminal gaps raiseptssibility that separate surges could
enter the line at opposite ends, each with low enough magnitude to pass the terminal gaps
without sparkover When voltage surges occur simultaneously at each end of a line and travel
toward each other, the total tade on the line at the point where they meet is the arithmetic sum
of the two surgesA gap installed within 0.8 km (0.5 mile) of the worksite will protect against
such intersecting wave&ngineering studies of a particular line or system may indibate
employers can adequately protect employees by installing gaps at even more distant locations.
In any event, unless using the default valued fltom Table R9, the employer must determine

T at theworksite

3. Worksite If the employer installsnotective gaps at the worksite, the gap setting establishes

the worksite impulse insulation strengthightning strikes as far as 6 miles from the worksite

can cause a voltage surge greater than the gap withstand voltage, and a gap sparkover can occur.
In addition, the gap can sparkover from overvoltages on the line that exceed the withstand

voltage of the gapConsequently, the employer must protect employees from hazards resulting
from any sparkover that could occur.

F. Disabling automatic reclosingThere are two reasons to disable the autornatiosing
feature of circudinterrupting devices while employees are performingline work:

1 To prevent reenergization of a circuit faulted during the work, which could create a
hazard or result in moresous injuries or damage than the injuries or damage produced
by the original fault;

1 To prevent any transient overvoltage caused by the switching surge that would result if
the circuit were reenergizeddowever, due to system stability considerationsyay not
always be feasible to disable the automegitosing feature.

V. Minimum Approach -Distance Tables

B. Alternative minimum approach distancdsmployers may use the minimum approach
distances in Table 14 through Table 21 provided that the empiejows the notes to those
tables.

Note: Tables 6 through 13 have been deleted. Employers may
the minimum approach distances in Table 14 through Tak
21 provided that the employer follows the notes to those
tables.
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Table 14 Minimum Approach Distances 72.6 to 121.0 KV

Phase-to-ground

Phase-to-phase

T (p.u.) exposure exposure

m ft m ft
15.... 0.67 2.2 0.84 2.8
16.... 0.69 2.3 0.87 2.9
1.7.... 0.71 2.3 0.90 3.0
18.... 0.74 2.4 0.93 3.1
19.... 0.76 2.5 0.96 3.1
20.... 0.78 2.6 0.99 3.2
21.... 0.81 2.7 1.01 3.3
22.... 0.83 2.7 1.04 3.4
23.... 0.85 2.8 1.07 3.5
24.... 0.88 2.9 1.10 3.6
25.... 0.90 3.0 1.13 3.7
26.... 0.92 3.0 1.16 3.8
27 .... 0.95 3.1 1.19 3.9
28.... 0.97 3.2 1.22 4.0
29.... 0.99 3.2 1.24 4.1
30.... 1.02 3.3 1.27 4.2
31.... 1.04 3.4 1.30 4.3
32.... 1.06 35 1.33 4.4
33.... 1.09 3.6 1.36 45
34.... 1.11 3.6 1.39 4.6
35.... 1.13 3.7 1.42 4.7

Table 15 Minimum Approach Distances121.1 to 145.0 KV

Phase-to-ground

Phase-to-phase

T (p.u.) exposure exposure

m ft m ft
15.... 0.74 2.4 0.95 3.1
16.... 0.76 25 0.98 3.2
1.7 .... 0.79 2.6 1.02 3.3
1.8.... 0.82 2.7 1.05 3.4
19.... 0.85 2.8 1.08 35
20.... 0.88 2.9 1.12 3.7
21.... 0.90 3.0 1.15 3.8
22.... 0.93 3.1 1.19 3.9
23.... 0.96 3.1 1.22 4.0
24 . ... 0.99 3.2 1.26 4.1
25.... 1.02 3.3 1.29 4.2
26.... 1.04 3.4 1.33 4.4
2.7 .... 1.07 35 1.36 4.5
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Table 15 Minimum Approach Distances121.1 to 145.0 KV

Phase-to-ground

Phase-to-phase

T (p.u.) exposure exposure

m ft m ft
28.... 1.10 3.6 1.39 4.6
29.... 1.13 3.7 1.43 4.7
30.... 1.16 3.8 1.46 4.8
31.... 1.19 3.9 1.50 4.9
32.... 1.21 4.0 1.53 5.0
33.... 1.24 4.1 1.57 5.2
34.... 1.27 4.2 1.60 5.2
35.... 1.30 4.3 1.64 5.4

Table 16 Minimum Approach Distances 145.1 to 169.

1KV

Phase-to-ground

Phase-to-phase

T (p.u.) exposure exposure
m ft m ft
15.... 0.81 2.7 1.05 3.4
16.... 0.84 2.8 1.09 3.6
1.7.... 0.87 2.9 1.13 3.7
18.... 0.90 3.0 1.17 3.8
19.... 0.94 3.1 1.21 4.0
20.... 0.97 3.2 1.25 4.1
2.1.... 1.00 3.3 1.29 4.2
22.... 1.03 3.4 1.33 4.4
2.3.... 1.07 3.5 1.37 4.5
24 .. .. 1.10 3.6 141 4.6
25.... 1.13 3.7 1.45 4.8
26.... 1.17 3.8 1.49 4.9
2.7 .. .. 1.20 3.9 1.53 5.0
28.... 1.23 4.0 1.57 5.2
29.... 1.26 4.1 1.61 5.3
3.0.... 1.30 4.3 1.65 54
31.... 1.33 4.4 1.70 5.6
32.... 1.36 4.5 1.76 5.8
33.... 1.39 4.6 1.82 6.0
34.... 1.43 4.7 1.88 6.2
35.... 1.46 4.8 1.94 6.4
Table 17 AC Minimum Approach Distances 169.1 to 242.0 KV

Phase-to-ground Phase-to-phase

T (p.u.) exposure exposure
m ft m ft
15.... 1.02 3.3 1.37 45
16.... 1.06 3.5 1.43 4.7
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Table 17 AC Minimum Approach Distances 169.1 to 242.0 KV

Phase-to-ground

Phase-to-phase

T (p.u.) exposure exposure
m ft m ft
1.7.... 1.11 3.6 1.48 4.9
18.... 1.16 3.8 1.54 5.1
19.... 1.21 4.0 1.60 5.2
20.... 1.25 4.1 1.66 54
21.... 1.30 4.3 1.73 57
22.... 1.35 4.4 1.81 5.9
23.... 1.39 4.6 1.90 6.2
24 . ... 1.44 4.7 1.99 6.5
25.... 1.49 4.9 2.08 6.8
26.... 1.53 5.0 2.17 7.1
2.7 .... 1.58 5.2 2.26 7.4
28.... 1.63 53 2.36 7.7
29.... 1.67 55 2.45 8.0
30.... 1.72 5.6 2.55 8.4
31.... 1.77 5.8 2.65 8.7
32.... 1.81 5.9 2.76 9.1
33.... 1.88 6.2 2.86 9.4
34.... 1.95 6.4 2.97 9.7
35.... 2.01 6.6 3.08 10.1
Table 18 AC Minimum Approach Distances 242.1 to 362.0 KV

Phase-to-ground Phase-to-phase

T (p.u.) exposure exposure

m ft m ft

15.... 1.37 45 1.99 6.5
16.... 1.44 4.7 2.13 7.0
1.7.... 151 5.0 2.27 7.4
1.8.... 1.58 5.2 2.41 7.9
19.... 1.65 54 2.56 8.4
20.... 1.72 5.6 2.71 8.9
2.1.... 1.79 6.1 2.87 9.4
22.... 1.87 6.1 3.03 9.9
2.3.... 1.97 6.5 3.20 10.5
24 .. .. 2.08 6.8 3.37 11.1
25.... 2.19 7.2 3.55 11.6
26.... 2.29 7.5 3.73 12.2
2.7 .... 2.41 7.9 3.91 12.8
28.... 2.52 8.3 4.10 13.5
29.... 2.64 8.7 4.29 14.1
30.... 2.76 9.1 4.49 14.7
31.... 2.88 9.4 4.69 154
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Table 18 AC Minimum Approach Distances 242.1 to 362.0 KV

Phase-to-ground Phase-to-phase
T (p.u.) exposure exposure
m ft m ft
32.... 3.01 9.9 4.90 16.1
33.... 3.14 10.3 5.11 16.8
34.... 3.27 10.7 5.32 17.5
35.... 3.41 11.2 5.52 18.1

Table 19 AC Minimum Approach Distances 362.1 to 420.0 KV

Phase-to-ground Phase-to-phase

T (p.u.) exposure exposure
m ft m ft
15.... 1.53 5.0 2.40 7.9
16.... 1.62 5.3 2.58 8.5
1.7.... 1.70 5.6 2.75 9.0
18.... 1.78 5.8 2.94 9.6
19.... 1.88 6.2 3.13 10.3
20.... 1.99 6.5 3.33 10.9
2.1.... 2.12 7.0 3.53 11.6
22.... 2.24 7.3 3.74 12.3
23.... 2.37 7.8 3.95 13.0
24 . ... 2.50 8.2 4.17 13.7
25.... 2.64 8.7 4.40 14.4
26.... 2.78 9.1 4.63 15.2
2.7.... 2.93 9.6 4.87 16.0
28.... 3.07 10.1 5.11 16.8
29.... 3.23 10.6 5.36 17.6
30.... 3.38 11.1 5.59 18.3
31.... 3.55 11.6 5.82 19.1
3.2.... 3.72 12.2 6.07 19.9
33.... 3.89 12.8 6.31 20.7
34.... 4.07 13.4 6.56 21.5
35.... 4.25 13.9 6.81 22.3
Table 20 AC Minimum Approach Distances 420.1 to 550.0 KV

Phase-to-ground Phase-to-phase

T (p.u.) exposure exposure
m ft m ft

15.... 1.95 6.4 3.46 114
16.... 2.11 6.9 3.73 12.2
1.7.... 2.28 7.5 4.02 13.2
18.... 2.45 8.0 4.31 14.1
19.... 2.62 8.6 461 15.1
20.... 2.81 9.2 4.92 16.1
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Table 20 AC Minimum Approach Distances 420.1 to 550.0 KV

Phase-to-ground

Phase-to-phase

T (p.u.) exposure exposure
m ft m ft
21.... 3.00 9.8 5.25 17.2
22.... 3.20 10.5 5.55 18.2
2.3.... 3.40 11.2 5.86 19.2
24.... 3.62 11.9 6.18 20.3
25.... 3.84 12.6 6.50 21.3
26.... 4.07 13.4 6.83 22.4
2.7 .... 4,31 14.1 7.18 23.6
28.... 4.56 15.0 7.52 24.7
29.... 4.81 15.8 7.88 25.9
30.... 5.07 16.6 8.24 27.0

Table 21 AC Minimum Approach Distances 550.1 to 800.0 KV

Phase-to-ground Phase-to-phase

T (p.u.) exposure exposure
m ft m Ft

15.... 3.16 10.4 5.97 19.6
16.... 3.46 11.4 6.43 21.1
1.7.... 3.78 12.4 6.92 22.7
18.... 4.12 135 7.42 24.3
19.... 4.47 14.7 7.93 26.0
20.... 4.83 15.8 8.47 27.8
2.1.... 5.21 17.1 9.02 29.6
22.... 5.61 18.4 9.58 31.4
23.... 6.02 19.8 10.16 33.3
24 .. .. 6.44 21.1 10.76 35.3
25.... 6.88 22.6 11.38 37.3
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Notes to Table 14 through Table 21.:

1. The empbyer must determine the maximum anticipatedupet transient overvoltage, phase
to-ground, through an engineering analysis, as required by § 1910.269(1)(3)(ii), or assun
maximum anticipated pamit transient overvoltage, phaseground, in accordamcwith
Table RO.

2. For phasdo-phase exposures, the employer must demonstrate that no insulated tool spa
gap and that no large conductive object is in the gap.

The worksite must be at an elevation of 900 meters (3,000) feet or less above sea level.

!Federal, state, and local regulatory bodies and electric utilities set reliability requirements that |
number and duration of system outages.

2Sparkover is a disruptive electric discharge in which an electric arc forms and electric current p
through air.

3The withstand voltage is the voltage at which sparkover is not likely to occur across a specified
distance. It is the voltage taken at the 3s point below the sparkover voltage, assuming that the
sparkover curve follows a normal distribution.

“Test data demonstrates that the saturation factor is greater than 0 at peak voltages of about 63
kilovolts. Systems operating at 345 kilovolts (or maximum system voltages of 362 kilovolts) car
peak maximum transient overvoltages exceeding 630ditk Table R3 sets equations for calculatir
a based on peak voltage.

SFor voltages of 50 to 300 volts, Table3R s peci fies a mini mum appr
The minimum approach distance for this voltage range contains neither aicadleotmponent nor an
ergonomic component.

®For the purposes of estimating arc length, § 1910.269 generally assumes a more conservative
strength of 10 kilovolts per 25.4 millimeters, consistent with assumptions made in consensus st
such a the National Electrical Safety Code (IEEE-Z2L2). The more conservative value account
for variables such as electrode shape, wave shape, and a certain amount of overvoltage.

"The detailed design of a circuit interrupter, such as the design of ttaetspmesistor insertion, and
breaker timing control, are beyond the scope of this appendix. The design of the system gener
accounts for these features. This appendix only discusses features that can limit the maximum
switching transient overvoltage a system.

8Surge arrester application is beyond the scope of this appedixever, if the employer installs the
arrester near the worksite, the application would be similar to the protective gaps discussed in
paragraph IV.D of this appendix.

%The enployer should check the withstand voltage to ensure that it results in a probability of gap
flashover that is acceptable from a system outage perspefitivether words, a gap sparkover will

produce a system outage. The employer should determine whettean outage will impact overall
system performance to an acceptable degree.) In general, the withstand voltage should be at le
times the maximum crest operating voltage.

10The manufacturer of the gap provides, based on test data, the sptidebver voltage for each gap|
spacing (for example, a critical sparkover voltage of 665 kilovolts for a gap spacing of 1.2 metef
The withstand voltage for the gap is equal to 85 percent of its critical sparkover voltage.

H"Switch steps 1 and 2 if thength of the protective gap is known.

12IEEE Std 5162009 states that most employers add 0.2 to the calculated value of T as an addit
safety factor.

13To eliminate sparkovers due to minor system disturbances, the employer should use a withstg
voltage no lower than 1.25 p.WNote that this is a practical, or operational, consideration only. It ]
be feasible for the employer to use lower values of withstand voltage.
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WAC 296-45-903 Appendix B--Protection from step and touch
potentialsd Nonmandatory.

Protection from Hazardous Differences in Electric Potential
| Introduction

1. Current passing through an impedance impresses voltage across that impEstance.
conductors have some, albeit low, value of impedaiterefore, if &igroundedl object,such

as a crane or deenergized and grounded power line, results in a ground fault on a power line,
voltage is impressed on that grounded obj@tte voltage impressed on the grounded object
depends largely on the voltage on the line, on the impedanke f#ulted conductor, and on the
impedance tditruep or flabsolute) ground represented by the objetftthe impedance of the

object causing the fault is relatively large, the voltage impressed on the object is essentially the
phaseto-ground system vadige. However, even faults to grounded power lines or to-well
grounded transmission towers or substation structures (which have relatively low values of
impedance to ground) can result in hazardous votages

2 In all cases, the degree of the hazard dépem the magnitude of the current through the
employee and the time of exposuiéhis document discusses methods of protecting workers
against the possibility that grounded objects, such as cranes and other mechanical equipment,
will contact energized prer lines and that deenergized and grounded power lines will become
accidentally energized.

Il . Voltage-gradient distribution
A. Voltagegradient distribution curve.

Absolute, or true, ground serves as a reference and always has a voltage of 0 veltg@boV
potential. Because there is an impedance between a grounding electrode and absolute ground,
there will be a voltage difference between the grounding electrode and absolute ground
undergrounefault conditions.Voltage dissipates from the groundielectrode (or from the
grounding point) and creates a ground potential gradieme. voltage decreases rapidly with
increasing distance from the grounding electrofleoltage drop associated with this dissipation
of voltage is a ground potentidkigure A is a typical voltaggradient distribution curve

(assuming a uniform soil texture).
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Figure A - Typical Voltage-Gradient Distribution Curve

B. Step and touch potential§igure A also shows that workers are at risk from step and touch
potentials. Step potential is the voltage between the feet of a person standing near an energized
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grounded object (the electroddh Figure A, the step potential is equal to the difference in
voltage between two points at different distances from the electrodes(tifeepoints represent
the location of each foot in relation to the electrod®)erson could be at risk of injury during a
fault simply by standing near the object.

Touch potential is the voltage between the energized grounded object (again, thdelecid

the feet of a person in contact with the object. In Figure A, the touch potential is equal to the
difference in voltage between the electrode (which is at a distance of 0 meters) and a point some
distance away from the electrode (where the peiptasents the location of the feet of the

person in contact with the objecfyfhe touch potential could be nearly the full voltage across the
grounded object if that object is grounded at a point remote from the place where the person is in
contact withi. For example, a crane grounded to the system neutral and that contacts an
energized line would expose any person in contact with the crane or its uninsulated load line to a
touch potential nearly equal to the full fault voltadgegure B illustrates sp and touch

potentials.

Energized
Grounded
Voltage Object
Distribution
Curve [
Step
Potential Touch

/ Potential

—

Figure B Step and Touch Potentials
lll . Protecting Workers From Hazardous Differences in Electrical Potential
A. Definitions The following definitions apply to Section Il of this document:
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Bond. The electrical interconmméion of conductive parts designed to maintain a common
electric potential.

Bonding cable(bonding jumpe). A cable connected to two conductive parts to bond the parts
together.

Cluster bar A terminal temporarily attached to a structure that providesans for the
attachment and bonding of grounding and bonding cables to the structure.

Ground. A conducting connection between an electric circuit or equipment and the earth, or to
some conducting body that serves in place of the earth.

Grounding cable(grounding jumper). A cable connected between a deenergized part and
ground. Note that grounding cables carry fault current and bonding cables generally do not. A
cable that bonds two conductive parts but carries substantial fault current (for exannpieea |
connected between one phase and a grounded phase) is a grounding cable.

Ground mat(grounding grid). A temporarily or permanently installed metallic mat or grating
that establishes an equipotential surface and provides connection points for gijactinds.

B. Analyzing the hazardThe employer can use an engineering analysis of the power system
under fault conditions to determine whether hazardous step and touch voltages will d&telop.
analysis should determine the voltage on all conductijects in the work area and the amount

of time the voltage will be presenBased on the analysis, the employer can select appropriate
measures and protective equipment, including the measures and protective equipment outlined in
Section Il of this docment, to protect each employee from hazardous differences in electric
potential. For example, from the analysis, the employer will know the voltage remaining on
conductive objects after employees install bonding and grounding equipment and will be able to
select insulating equipment with an appropriate rating, as described in paragraph 111.C.2 of this
document.

C. Protecting workers on the groundhe employer may use several methods, including
equipotential zones, insulating equipment, and restrictell areas, to protect employees on the
ground from hazardous differences in electrical potential.

1. An equipotential zone will protect workers within it from hazardous step and touch potentials.
(See Figure C.Equipotential zones will not, however, pgot employees located either wholly

or partially outside the protected aréhe employer can establish an equipotential zone for
workers on the ground, with respect to a grounded object, through the use of a metal mat
connected to the grounded objethe employer can use a grounding grid to equalize the

voltage within the grid or bond conductive objects in the immediate work area to minimize the
potential between the objects and between each object and g(@®amdling an object outside

the work are@an increase the touch potential to that object, howe®sac}tion 111.D of this

document discusses equipotential zones for employees working on deenergized and grounded
power lines.

2. Insulating equipment, such as rubber gloves, can protect emplamdisig grounded

equipment and conductors from hazardous touch potenfiaksinsulating equipment must be

rated for the highest voltage that can be impressed on the grounded objects under fault conditions
(rather than for the full system voltage).
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3. Restricting employees from areas where hazardous step or touch potentials could arise can
protect employees not directly involved in performing the operafldv® employer must ensure

that employees on the ground in the vicinity of transmission struciteest a distance where

step voltages would be insufficient to cause injufymployees must not handle grounded

conductors or equipment likely to become energized to hazardous voltages unless the employees
are within an equipotential zone or protectedrsylating equipment.

Figure C - Protection from Ground Potential Gradients

D. Protecting employees working on deenergized and grounded powerTinissSection 111.D

of this document establishes guidelines to help employers comply with requirem@m<ci
296-45-345 for using protective grounding to protect employees working on deenergized power
lines. WAC 296:45-345 applies to grounding of transmission and distribution lines and
equipment for the purpose of protecting workarsAC 296-45-345(3) reqires temporary

protective grounds to be placed at such locations and arranged in such a manner that the
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